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l. INTRODUCTION

1. The Media Bureau (Bureau) in this Public Notice adopts a methodology to establish
construction deadlindsr full power and Class Aelevision stationghat are transitioningp new channels
following the incentiveauction(Auction 1000) TheFederal Communications Commission (Commission
or FCC)delegated authority to the Bureau to estalilighsitiondeadlines within the 3thonth post
auction transition periotl.In consultation with the Incentive Auction Taskré® (IATF), the Wireless
Telecommunications Bureau (WTB), and the Office of Engineering and Technology (B&B)reau
proposed a methodology for establishing deadlines witAphased transition schedule in tHEransition
SchedulingProposal Public Ntice.? Commentergenerallyexpressed support for the proposath
somesuggesteanodifications and additional measures to facilitate the transitde now adopt the
proposed methodology, with modifications that are discussed below. The methodeladgpt is
detailed in Appendix A.This methodology will b&isedafterfinal channel reassignments are knawn
orderto establish an orderly schedule that will allow stations, manufactaretsther vendors and
consultantsto coordinatdroadcaste@ostauction channel changes.

2. This Public Notice also addresses other matters related to the transition scheduling plan
that commenters raised in response tolfansition Scheduling Proposal Public Notide. particular,
we explain how the Bureau Wwevaluate requests for relief from transition obligations and address
c o0 mme nreéqeestsoidgreater flexibility and coordination during the transition pefidlfe also
address comments regarding the prohibited communicationsindelecline to addssseveramatters
raised by commenters aatside the scope of this proceedorgalready addressed in other proceedmgs
In aseparatgublicnot i ce being rel eased t o gracgsdortveeposaddr ess t h
auction transitiorof full powerand Class A television statigriacluding detailed information,
instructions, and projected deadlines for filing applications related to the trafsition

Il BACKGROUND

3. The Commission established aB@@nth period for all reassignathtions to transitio to
their postauction channel assignments following conclusion of the auttlardelegating authority to

147 CFR § 73.3700(b)(1)(viExpanding the Economic and Innovation Opportunities of Spectrum Through

Incentive AuctionsGN Docket No. 1268, Report and Order, 29 FCC Rcd 6567, 6797, para. 563 (20aditjve

Auction R&Q,af f 6 Hat 61 Assoc. of ,B89#.8ddl654B.G.€ir 201M/Btv. F@G . v . FCC
(subsequent citation omitted). All comments, reply comments, letterexgrattesubmissions referenced in

citations below can be found in GN Docket No-Z6B andvIB Docket No. 16306. The Bureau also hosted a

webinar regarding the proposed pasttion transition scheduling plan on October 17, 2(Bde
https://www.fcc.gov/newsvents/events/2016/10/pastentiveauctionrschedulingplanwebinar

2 Incentive Auction Task Force and Media Bureau Seek Comment emeastive Auction Transition Scheduling
Plan, MB Docket No. 16306 and GN Docket No. 31268, Public Notice, 31 FCC Rcd 10802 (MB 2016)
(Transition Scheduling Proposal Public Nofice

3 See, e.g.CCA Comments at-3; CTIA Comments at-6; ERI Comments at 1; NAB Comments at 7.

4 See infrag I11.B (Other Matters Related to the Transition &thling Plan)

® See infrag I11.C (Confidential Letters and Prohibited Communications).

6 See infrag II1.D (Matters Outside of the Scope of the Proceeding or Previously Addressed in Other Proceedings).

7 Seelncentive Auction Task Force and Media Bur@anounces Procedures for the RPtrstentive Auction
Broadcast TransitionPublic Notice, GN Docket No. 1268 and MB Docket No. 1806, DA 17106(rel. Jan. 27,
2017) Broadcast Transition Procedures Public Nojice

8 Incentive Auction R&O29 FCCRccht6 796, para. 559 (1 n or diecentiveauctbral ance i
transition timetable that is flexible for broadcasters
(continuedé.)
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the Bureau to establish construction deadlines within the transition period, the FCC directed the Bureau to
tailor the de a didualgireusnstances.Retognizingahatsesouicas deieded for the
transition process are limitedhet Commission determined that a phased construction schedule would
facilitate efficient use othese resources, eliminate the need for all stations to db&irequipment or

schedule tower crews at the same tiamelcould account for the complexiti¢éisatstationsmay face'®

4. Tocarry out t hieectiGeoha Bureasproposedl ® usa computetbased
tools toassign construction deadlines witkiphased transition schedditeThe firstof the proposed
tools the Phase Assignment Tool, usggimizationtechniques to assighosetelevision stations
reassigned to new peatiction channelto one of 1Gransitionphases? The Bureau proposed toaithe
Phase Assignment Tool to group stations togetheairsition phases ia way that will support an
orderly, managedransition processAs part of this grouping, the tool identifies which stations are part of
Al i mkead i on s et Ktwomrntore stdtions assignea to the sameophase with interference
relationships, or fidependencies. 0

5. The second tool, the Phase Scheduling Tool, simulates the time required for stations in
each phase to compldteeir transitionrelatedtasksin light of resource availability By modeling the
tasks required to complete the transition, and accounting for limited resourcésltbigtimates the total
time necessary for stations within a phase to complete the transition process. The Phase Scheduling Too
accounts for limited resources by constraining the amount of such resources available to stations within a
phase at any given tim&.o simulate how long stations may havemMait if a required resource is
unavailable, the statiomgithin a phasevill obtain access to the required resource accordiag to
Aisi mul at ¥andtheool vdllestimaie the time required for all stations to complete the transition
phase based on thadrticular simulatiororder® The Bureau proposed to run the Phase Sdimedtiool

(Continued from previous page)

schedul e that #ndAprovide[s]i xxlerdammlteyt e¢d anvd rex peedi tpiroows Idy
Commission established a-&%nth period for reassigned stations to transition to theirgqauagton channel

assignments). The 38onth transition period commences upon release ahaleon 1000 Closing ahChannel

Reassignment Public Noti¢Elosing and Reassignment Public Nofiead consists of a thraeonth window for

stations to file their initial construction permit and@®nth period for reassigned stations to transition to their post

auction chanrle Incentive Auction R&D29 FCC Rcd at 6796, para. 559; 47 CFR § 73.3700(b)(1)(i).

9 Seelncentive Auction R&O29 FCCRccht 6580, para. 34 (AStations will be
tailored to their da6800dupbrairbéimsf{aweesegogni ze tha
significant challenges in completing the pasittion transition to their new facilities. The Media Bureau will take

such challenges into account when assigning individual construction deadlines

¥Seeid at 6801, para. 571 (fiWe recognize that resources
structuring a phased transition, our goal is to mitigate the impact of these limitations by eliminating the need for all
stationstoobtai t hei r equi pment or s chedidat@&/97aparb. 568 ¢concladinew at t h
that a phased construction schedule is most likely to ensure a successful transition for all broadcasters).

I Transition Scheduling Proposal Public Noti& FCC Rcd at 108080, paras. 116.

20nce the final stage rule is satisfied in the forward auction, the final television channel assignment plan will be
determined.See Broadcast Incentive Auction Scheduled to Begin March 29, 2016; Procedures forittvempet
Bidding in Auction 1000, Including Initial Clearing Target Determination, Qualifying to Bid, and Bidding in
Auctions 1001 (Reverse) and 1002 (ForwafealN Docket No. 12268, Public Notice, 30 FCC Rcd 8975, 9100,

para. 272 (2015 uction 1000 Bidding’rocedures Public Notige

13 Transition Scheduling Proposal Public Noti&l FCC Rcd at 10807, para. IBecause linkedtation sets may
include both U.S. and Canadian stations, the FCC and the Department of Innovation, Science and Economic
Developmenbf Canada (ISED Canada) continue to coordinate closely as part of the joint repacking process.

1 See infran. 98 (describing the simulation order).

15 See Transition Scheduling Proposal Public Not&eFQC Rcd at 1083485 (Appx. A), at paras. 336. The
Phase Scheduling Tool divides the various processes involved in a station transitioning teaitistpmstchannel
(continuedé.)
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with different simulation orders to produce a range of estimated times for each transition phdse, and t
Bureau proposed to use these estimates to assist it in estaljlishsggcompletion datdor each phasgé.

6. Using the two toolsthe Bureaiproposedo create a phased transitischeduleunder
which stations will be assigned to one of 10 transition phases with sequential testing perjutzsand
completion date&. The testing period will have a designated start and end date, with thdatend
corresponding to thehase completion dat® The phase completion date will be the date listed in that
stationdés construction permit as its construction
operate on its prauction channéP While stations may engage in planning and construction activities at
any time prior to their phase completion date, equipment testing ciaycisin channels will be confined
to the specified testing periodssigned to theiransitionphasean order b minimize interference and
facilitate coordinatior®

7. In theTransition Scheduling Proposal Public Notitee Bureau noted that once the
forward auctionAuction 1002)concludes, it will release thsuction Closing and Channel Reassignment
Public Notice (Closing and Reassignmenaititic Notice), which will announce that the reverse and
forward auctions have ended and specify the effective date of thaymiigin repacking! That public
notice will also announce the transition phase, phase comptitienand testing period for each
transitioningstation. Recognizing the importance of providing broadcasters with as much time as
possible to prepare for the transitiamthe Transition Scheduling Proposal Public Notitkee Bureau
announced its inteion, to send after the final stage rule is satisfi&aach eligibleull power or Class A
televisionstatior?® that was not a provisionally winning bidder to go-aiif at the end of Stage 4 of the
reverse auction (Auction 1001) a confidential lettet i dent i f i e saudtidonehamélat i ond s |
assignment, technical parameters, and assigned transitior?phase

(Continued from previous page)

into two sequen@dmdt rsuatgiesn Sttagee di PaBedd. at 1083536 @Epr.st r uct i «
A), paras. 389. The Tool assumes that a station assigned to an earlier transition phase will begin its Pre

Construction Stage processes involving a constrained resource (e.g., ordering an antenna or tower crew) before a

statin assigned to a later phase.

16 Seeid. at 10809, para. 15 and 10838 (Appx. A), para. 35.
17 See idat 10805, para. 4.

18 See idat 10807, para. 9.

19See idat 1080607, para. 8.

0Seeidat 10807, para. 9. The ssedincgeegtdr detaif belaBed infrepara.i ng per i
44,

21 TheClosing and Reassignment Public Noiie¢he same public notice referred to as the Channel Reassignment
Public Notice in prior public notices and ordezteased in this proceedingee, e.glncentive Auction R&0O29

FCC Rcd at 6782, para. 52&pplication Procedures for Broadcast Incentive Auction Scheduled to Begin on March
29, 2016; Technical Formulas for Competitive BiddiRgblic Notice, 30 FCC Ric11034, 11088, para. 167 (WTB
2015); 47 CFR § 73.3700(a)(2). As stated inltloentive Auction R&Owe may release the auction closing public
notice and th€hannel Reassignment Public Not&multaneously.See Incentive Auction R&Q9 FCC Rcd at

6784, para. 529. Our intention is to combine those into one public notice as described above.

22 The final stage rule was satisfied on Jan. 18, 2@E&incentive Auction Public Reporting System, Forward
AuctionT Announcements, https://auctiondata.fcc.goblic/projects/1000/reports/forward_announcements (last
visited Jan. 26, 2017).

Z2AEligible stationso are those that were eligible to p
the repacking proces$ee Incentive Auction R&Q9FCC Rcd at 6715, para. 350.

24 Transition Scheduling Proposal Public Noti@& FCC Rcd at 10806, para. 7. If a station is not assigned to a new
postauction channel, its confidential letter will indicate that the station has not been reassigned aoré thiezef
letter will not provide technical parameters or a transition phase. We anticipate releasing a public notice announcing
(continuedé.)
4
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8. The Bureau also sought comment on other issues related to the phased transiéiod plan
how best to facilitate the transitioncludingwhether taomandate the use of temporary charfiels
permittemporaryincreased pairwise interferendaring the transitiof® It also sought comment drow
the Bureau shouldvaluateequestseceived duringhe transitiorand account for the impact ofdu
filings on the transition plaf.

Il. DISCUSSION

9. Based on the record in this proceeding, we adopt, with modifications, the phased
transition plan proposed in tAeansition Schedulin@roposal Public Noticeincluding use of the Phase
Assignment Tool and hPhase Scheduling Tool. Most commenters support efforts to establish a phased
transition process and the use of the tools developed to plan and create an orderly ¥chrethde.
sectionghat follow,?® we discuss the maodifications made and the raliofwa those changeas well as
comments regarding other aspects of thettwats. We then discuss comments concerratiger issues
raised in response to tAeansition SchedulingroposalPublic Noticerelating tohow we will evaluate
transitionrelatedrequests by stations in light of their potential impact orsttedulechallenges to
individual construction permitieadlinesandthe flexibility of thetransition schedul® We also address
comments on the use of information regarding{aostion clannel assignments in light of the
prohibition on certain communications of bids and bidding strategies in the incentive duétioally,
we decline in this Public Noticeommenterequests to reconsider the-8f@nth transition period as
beyondthestaff s d e | e g a.t\Wedlsdariafly &ddress deryaicomments regarding
reimbursement eligibility anthe impact of the plan on low power television d\translator stations
which are either outside the scope of this proceeding or have alreadgdulressed in other
proceedings$?

(Continued from previous page)
the issuance of the confidential letteBee Broadcast Transition Procedures Public Nadicé, para. 10.

25 See Transition @eduling Proposal Public Notic80 FCC Rcd at 108114, paras. 2@5.
%6 See idat 1081611, paras. 1-19.
27 See idat 1081415, paras. 2@7.

28 Seee.g, CCA Comments at-3 (supporting the Transition Plan laid out by the Bureau, but also recommending
additional actions the Bureau can take to ensure that the 600 MHz Band is cleared in an expeditious manner); CTIA
Comments atB (supporting the use of the two optimization tools, the Phase Assignment and Scheduling Tools, to
best determine the timingrfa particular broadcast station to relocate as well as the length of time it will take for

that station to complete its transition); ERI Comment s
created by the assignment relationshipsvben stations but also recognize the variety of unique factors that apply
to each facilityds transition to a new operating chann

channel repacking planodo); Nn&iton sCheedulimg plan,dut i praclice fosngthap or t i n
the success of the plan will depend on its agility during the transition).

2 See infra881Il.A.1 (Phase Assignment Tophndlll.A.2 (Phase Scheduling Tool).
30 See infrag 111.B (Other Matters Related to the Transition Scheduling Plan)
31 See infrag 111.C (Confidential Lettes and Prohibited Communications)

32 See infra§ 111.D (Matters Outside of the Scope of the Proceeding or Previously Addressed in Other Proceedings).
TheTransition Scheduling Proposal Public Notidiel not seelcomment on nor was it intended to address the

impact of the transition and phase completion dates on other licensed services such as fixed Broadcast Auxiliary
Stations, Low Power Auxiliary Stations (including wireless microphones), or unlicensed ope(atiduding white

space devices and unlicensed wireless microphone operations) that access the broadcast television spectrum and that
may be affected by the transition of full power and Class A television statk@esgenerally Incentive Auction

R&O, 29FCC at 68347, paras. 6588 (addressing the impact of the repack on other services and unlicensed
operations).
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A. Creating the Phasé Transition Schedule
1. Phase Assignment Tool

10. As soon as possible after the forward auction satisfies the final stage rule and the final
channel assignments are determinbd,Bureau will use the Phassignment Tool to assigmtransition
phase teeach eligible full power and Class A television station that receives a nexaymistn channel
as a result of the final channel assignment determination procedsiroted above, the Bureau has
announcedhat it intends to send each eligible station that will remain on the air after the auction a
confidenti al l etter after the fi nadtonsharmge rul e i s
assignment, technical parameters, and assigned tranditee®> We find that developing the final
channel assignments and providing the informaticgifeted stationss early as possible after theal
stagerule is reached willacilitate earlyplanning and providadditional timefor stationsto prepare
construction permit applications.

11. We decline to adopiAB6 s s u gthipewertotiagsign stations to phases until
istations have compl et ed nec edtaaternatvd suggestidhar a | and
intialp has e assimgalmemit rsbendgvaluatpdatier stations have filed their construction
permit applications and cost estimate®Ve findthalN AB 6 s s wgpmpackeduld riegatively affect
the incentive for broadcasters to begin preparing for the transitionriast#r Furthermore, lte
information used to create the transitgihedulds sufficiently detailed and reliable to establish phase
transition deadlines once the final channel reassignments have been established. Launching an organized,
phasedscheduleat the earliest opportunity will provide broadcastergjipmenmanufacturerand other
vendors and consultantsireless providers, anglevision viewersvith certainty and stability Thisis
particularly important as broadcasters prepare their canistinypermitapplicatiors, coordinate with
other broadcasters, and begin construction plariiivge understand that unforeseen circumstances may
arise, and the Bureau will work closely witldividual broadcastersas well adroadcaster associatigns
during the transitiorprocess However,we conclude thatssigning stations twansitionphases as soon
as possiblés necessary to cargut thetransitionin a timely manner.

12. We also decline suggestionsdallectadditional or differeninformation alout stations
that face difficult approval processes or procurement issues prior to assigning stations t& pkases.
described more fully in Appendix A, the Phase Assignment Tool already includes a constraint identifying

33 See alsdviedia Bureau and Incentive Auction Task Force Urge Television Licensees to Update Contact
Information and Identify a Street Addse®ublic Notice, GN Docket No. 1268 and MB Docket No. 1806, DA

1710 (MB Jan. 5, 2017) (fiwe will send [information abou
weeks after the final stage rule is met in the forward auction and the Commigsis sy st ems have ident
postaucti on channel assignments fo}) all stations that wi
34 NAB Comments at-B.

%1d.

%SeeCTIAReplyatl13l14 (stating that NABOs proposal dAwould | ead
television stations rather than just some of the stati

37 Likewise, it is important for manufacturers and other vendors and consultants to know the phase transition
priorities as early as possible $at they can manage the supply chain and plan how to best allocate resources in a
way that will assist with the transition as a whole.

38 SeeBlock Comments at-& (proposing that the Commission seek-teatld information from broadcasters

following the auction and prior to assigning stations to phases); Sinclair Reply at 7 (arguing that the Bureau should

obtain information about the need for local approvals, tower loading conditions, and other tenants on towers, the

need for FAA approvals, and other kndMainformation before making phase assignments); PTV Comments at 7

n.4 (proposing that the Bureau provide governmental licensees an opportunity to inform the Commission of their
expected procurement processes and potential delays, and factor thisinfornmati nt o t he Commi ssi on
of stations to particular transition phases).
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certain stations akomplicate® based on data collected by the Bur&a@ommentersvho advocated
additional data collectiodid not identify a source of additional or different data, or explain how the
Phase Assignment Tool should take such information into accéunthermoreywe emgasize that the
obstacles faced by individual stations are not the only factothtbd@®hase Assignment Taalst
consider Regardless of the difficulty of any oset a t mowercértain stations must movegetherin
the same phas® certain stationsiust move in one phasefore additional stations can manea
subsequent phadecause of station dependendiesated bynterference constrainf§ The Phase
Assignment Tool is designed to organize the transitiadl dfansitioningbroadcast statioria an orderly
fashion that respects station dependencies and interference constratfutgion to accounting for
individual stations complexitiesvhile simultaneoushprotectingtelevision viewers The Phase
Assignment Tool as proposed strikes thprapriate balance with respecttteeseelemens.

13. We adopt the constraints and objectives as set forward in ApperéiXitese
constraints and objectives will minimize dependencieatedoy interference issues, ensure that the 600
MHz Band is cleard as expeditiously as possible, cluster groups of stations into the same phase to help
manage scarce transition resources, and minithizienpact of the transition otelevision viewers As
discussed in more detail in the Appendiiusionsidentified by thePhase Assignmefiioold that is,
assignments of stations to phasesustsatisfy all constraintsOf the manypossiblesolutionsthat meet
all the constraintghetool will use optimization techniques to thesectthe onethat best meets the
definedobjectives. Each objective is implemented in order of priority. Thiiset hi gher t he obj e
priority, the greater itpotentialimpact on the solutiof?.

a. Constraints

14. The Bureawdoptseight of theconstraints proposed in tAeansition Scheduling
Proposal Public Noticé®* Every solutionproduced by the todlill satisfyall eightconstraints.
Specifically, (1)a station cannot cause more tian percent nevpairwiseinterference to another station
during the transition(2) no stations in Canada Wile assigned to transition before the third transition
phase; (3) there will be no more thHdtransition phases; (4) atationswithin a DMA will be assigned
to no more than twdifferent transition phases;)(fhe difference in the number of statianghe largest
transition phase and the smallest transition phasédwitio more than 30 stations) @ery transitioning
station will be assigned to one transition ph§geno phase can have more than lifkddstations and
(8) no stationfalingnt o t he ficomplicatedd category for pur pos
assigned to Phase*l.Commenters generally support these constraastsvell as the constraints
indicating that the tool would not assign stations to temporary chaandse discuss each one below.

15. In addition to the eight constraints adopted beldw Transition Scheduling Proposal
Public Noti® proposecdhs constraintthat noCanadiaror U.S. station would be assigned to a temporary
channef® Although temporary chanrgetould be useful for breaking dependencies, the overwhelming

39 See infrgparas 24-25 and n82 (defining complicated stations).
40 See Transition Scheduling Proposal Public Not&eFCC Rcd at 108221, paras. 4.1.
41 Seeinfra Appx. A at para20.

42\We note that a few commenters specifically requestée assigned to later phases or in the same pBase.

e.g, DTV Utah Reply at B. We deny such requests. The Phase Assignment Tool uses a holistic approach to
assigning stations to phases that balances competing priorities and it is not pmafaital tsuch requests into the
optimization. See infrgpara.50n.166.

43 Transition Scheduling Proposal Public NotiGl FCC Rcd at 108227 (Appx. A), para 20.
4 Infra Appx. A at para20.

4 Transition Scheduling Proposal Public Noti& FCC Rcd at 10811, para. 20;at 1082425 (Appx. A), para.
20.
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number of commenteessgr eed wi th the Bureaubs tentative concl
argued that the use of temporary channels should be permitted, but not réqiimedeforewe will not

assign any station to a temporary channel as part of the Phase Assignmenfit®the restriction on

temporary channels wascluded as a constraiint the proposal’ it is unnecessary to include this

restrictionas a constraint in thienal tool as the tool will not assign stations to temporary channels even

absent such a constraiAs discussed belowewvill allow stations tovoluntarily seek the use of a

temporary channgf

16. Constraintl. During the posincentive auction transition,ewvill allow temporary
increased pairwise (statidn-station) interference of up to two percé&his we previously stated,
temporary pairwise interference increases of ugvtopercent could occur at any time during the
transiti on @undiormandortpa@stauction dhannefsThis constraint is likely to significantly
reduce dependencies between stattbriSommenters generally support this approach; for example, NAB
notes that @AdAa two percent | i mitontomeduer répackimgpor ary b a:
interdependencies and mak?® The Banmissioa s thetpasallowednor e ma |
temporary increases in interference to broadcasters in order to facilitate transitions to net’sedice,
we agree with CTIAthaa | | owi ng temporary increased interferen
substantial public interest benefits that greatly exceed the minimal effect of temporarily changing the
interferemte threshold. o

17. We disagree with th&oint Broadcast Commenters thia¢ two percent temporary
interference proposal i s at odds with the Spectrul
preserve television stati on5 NothingirvtleerSpegtem Actlimitss and |
t he Bur e aydoermitampdnaogy pairtvise interference of up to two percent in order to facilitate
the transition to postuction channels.

18. NAB and the Joint Broadcast Commemstfproposed that weap the aggregate amount of
interference any station may haveattcep®® We declinetm d o pt NABO cappggegate s al t o
interference. We find that doing so would provide little benefit while imposing significant costs by
dramatically increasing the computational difficulty of Blgase Assignment Taoln the Transition
SchedulingProposalPublic Notice we explainedthat limited increases in pairwise interferemese
unlikely toresult in significant aggregate interference incressed on staff analysis, which refletttat

46 See, e.g.CCA Comments at 9; Cordillera, et al. Commentsratl&; FAB Reply at 1; Joint Broadcast
Commenters Comments at 16; NAB Comments at 15, Reply at 5; Sinclair Reply at 6; WatchTV Comments at 1.

47 See Transition Scheduling Proposal Public Not&EeFCC at 108226 (Appx. A) at para. 20.
48 See infrag 111.B.2 (Temporary Joint Use of Channels and Temporary Individual Channel Assignments)

49 Infra Appx. A para20; see Transition Scheduling Proposal Public Nqt&®e FCC Rd at 10811, para. 1. at
10824 (Appx. A), para. 20.

50 |d. at 10811, para. 19.

51 NAB Comments at 14;e® alsacCTIA Comments at-B, Reply at 15; CCA Comments at 8 (implicitly
acknowledging the Bureauds pr orferenseadlringthe transitor.w up t o t wo

52 See, e.g., Qualcomm Incorporated Petition for Declaratory Rulivi§ Docket No. 057, Order, 21 FCC Rcd
11683 (2006) Qualcomm Order(permitting new wireless licensees in the 700 MHz Band to cause temporary
increasesfoup to 1.5 percent interference to broadcasters).

53 CTIA Comments at 8.
54 Joint Broadcast Commenters Comments at3.3See als@pectrum Act, 47 U.S.C. §1452(b)(2).

55 Joint Broadcast Commenters Comments at 15 (asking the Commission to cap aggestgrenice during the
transition to no more than three percent); NAB Comments at 14 (asking the Commission to adopt an aggregate limit
of five percent).
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aggregate interference leval® unlikely toexceed the pairwise limits except for a few c&ses.
Recognizing the potential problems with a clAB suggestas an alternative thaafter stations are
assigned to phases, the Bureau determine whether any station has greater thasefivaggregate
interference, andf so, make appropriate adjustmeftsConsistent with this suggestion, the Bureau will
attempt to find an alternative phase assignmerdrigistation predicted to receive more than five percent
temporary aggregate interence, consistent with the constraints and objectiée Phase Assignment
Tool as set forth in Appendix A

19. Constraints 2and 3 No Canadian station will be assigned to a transition phase before
the third phasé This constraint was developed in coltation with Canad& Additionally we will
limit the number of transition phasesit@5 Commenters support limiting the number of transition
phases td.0.5*

20. Constraint4. To minimize consumer disruption during the@®nth transition period,
and to pomote the efficient use of tower crews, all stations within a DMA will be assigned to no more
than twotransitionphases$? This constraint alleviates concerns that viewers will need to complete
frequent rescans during the transiti@roadcast commenteput forward a variety of proposals to
modify this constrain{® but none describe how their respective proposals would affect the overall phase
assignment& For example, NAB proposes that the Commission modify this constraint to a single

56 Transition Scheduling Proposal Public Noti®& FCC Rcdt 10823 (Appx. A), para. 16 and 10831 pXpA),
para. 28.

5" NAB Comments at 14 (noting that if computational limit restricts the ability to incorporate such an aggregate cap

in the Commi ssionés software tool, the Commission shou
tool to confirm that no station is subject to more than five percent aggregate interference and make appropriate
adjustments in the event any station is subject to such excessive interference).

58 Infra Appx. A at para20; see Transition Scheduling Proposal Public Nqtik FCC Rcd at 10825 (Appx. A),
para. 20.See alsanfra Appx. A atl, para.3 n.5and10, para.23n.25 (describing how the tool takes Canadian and
Mexican television stations into account)

®The FCCandISED Canadar e coordinating closely on transition tim
jointly repack TV stations in both countrieSee Statement of Intent Between the Federal Communications

Commission of the United States of America and the Departhiustry Canada Related to the Reconfiguration

of Spectrum Use in the UHF Band for Otke-Air Television Broadcasting and Mobile Broadband Servicesj U.S.

Can, Aug. 11, 2015, available at https://transition.fcc.gov/ib/sand/agree/files/PASIIC.pdf {@atasbrdination).

SeeNAB Comments at 15 (supporting the constraints relating to Canadian stations).

50 Infra Appx. A at para20; see Transition Scheduling Proposal Public Nqtigk FCC Rc at 108286 (Appx.A),
para. 20.

61 See, e.g.ERI Comments at 1 (recognizing the value of assigning each relocating station to one of 10 transition
phases); CTIA Reply at 4 (ADividing the relocation pro
inresou ce utilization that would otherwise occur. o) ; NAB
no more than 10 phases).

82 Infra Appx. A at8, para.20; see Transition $®duling Proposal Public Notic81 FCC Rcd at 10826 (Appx. A),
para. 20.

63 American Tower Comments at 4; Joint Broadcast Commenters Comments at 11.

64 In particular, Joint Broadcast Commenters do not suggest how the Bureau could determine which broadcast

groups should qualify for their proposal or how many stations an owner can handle in a given transition phase. A

number of transitioning stations that may overwhelm one broadcast group owner may be manageable for another.

The Bureau is not in a positiea draw those lines; however, if a group owner determines that it will likely be

unable to complete the transition for all of its stations assigned to the same transition phase, the broadcaster should

evaluate whether any option, such as the use of anyfhcilities or a temporary channel, would help facilitate its

transition. ®e infrag8§111.B.2 (Temporary Joint Use of Channels and Temporary Individual Channel Assignments);

(continuedé.)
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transition phas in each markét. At the same time, NABcknowledgesghat a constraint assigning

stations in a DMA to a singl e pP&Glsuppartstheuwnl i kel y |
phase constraint, but urges the Bureau to require that the two phasesu r -tofblmaf k 0
Analogously,American Towelproposes that all stations located on the same tower should be assigned to
the same transition phase, and Joint Broadcast Commenters propose that the Commission should limit the
number of stations that gione broadcast group has in a given pl§ad¥e reject these proposalStaff

analysis reflectthat assigning stations within a DMA to two, potentially nonconsecutive phases, is

crucial in providing the optimization with the flexibility to satisfy otleenstraints, such as limiting the

number oflinked stationger phase and keeping a relatively consistent number of stations assigned to

each phaseT h e ¢ o mmmposalevoudddhreaterthe Phase Assignmeiit o o bilitg to balance
suchcompeting gals.

21. At the same timewe agreevith broadcasterthat minimizing viewer disruptichand
efficiently clearing DMAZ® areimportantpublic interesgoals. Accordinglyywe adoptbelowthe second
objective of fAminimiz[ing]betrheofs utni,meosv ear! DAMA nuUMAS |
is possible to satisfy the optimizationds constr al
one DMA, the optimization will attempt to do so using the second objeétivée find that this apprah
gives the optimization the flexibility to balance competimiprities, includingprioritizing television
viewersand regional clusters.

22. Constraintsb and6. To balance the number of stations across transition phases, the
difference in the number ofadtons in the largest transition phase and the smallest transition phase will be
no more than 30 statiofis NAB suggests that the Bureau treat this constraint as an obj&dtimepver,
objectives have less effect on the solution than constrainte@ifidd thatthe benefits of this constraint

(Continued from previous page)
[11.B.4 (Interim and Auxiliary Rcilities). ).See als@ I11.B.1 (Consideration of the Transition Plan and Requests
for Alternate Facilities, Expanded Facilities, Alternate Channels, STAs, and Waivers of Transition Deadlines)

85 NAB Commentsat 17. We noted in thHEransition Scheduling Proposal Public Noticen at fA[ r ] equi ri ng
stations within a DMA be assigned to the same transition phase resulted in approximately two thirds of all stations
being assi gned SeéedraditibneSchedulingPropdsa Bublic Motjc&l FCC Rcd at 10832 (Appx.

A), para. 29. Assigning two thirds of transitioning stations to a single transition phase negates the benefits of using a
phased transition approach by increasing the amount of necessadiination between stations and placing an

untenable strain on limited resources.

86 NAB Comments at 17.

87 CCA Comments at 7.

58 American Tower Comments at 4; Joint Broadcast Commenters Comments at 11.
59 NAB Comments at 17.

"0CCA Comments at 7.

t Seeinfra para.26 and Appx. A at par&0; see Transition Scheduling Proposal Public Nqgt&e FCC Rcd at
10827 (Appx. A), para. 20.

?We note thatishdesbakctoatesakthat typically fewer than
rescans, but the ones that do provide the tool with the flexibility to achieve the other objdofree8ppx. A at
para. 24 Table 1.

3 Infra Appx. A at para20; see Transition Scheduling Proposal Public Nqtlék FCC Rcd at 10826 (Appx. A),
para. 20.

“NAB Comments at 17 (stating that #dAstrictly wusing the
unlikelytobee f f ecti ved). While it is true that the actual ma |
draws on resources, we conclude that this constraint is the correct approach to ensuring the number of stations will

be spread evenly throughout the sition phases.

1C
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camotbe achievedby making it an objectivé> Every transitioning station will also only be assigned to
one transition phaséWe received no comment objectingthis constraint.

23. Constraint7. No transition phaswill have more than 12%ked stationsas a result of
the Phase Assignment TOOINAB proposes that the Bureau should treat this constraint as an objéctive.
However, NAB does not explain what priority such an objective should be given nor howpitsairo
would affect theoverallb al anci ng of t he oVptindthatisednstraintiéthe pr i or i t i
cornerstone of managing the breadth of coordinatguired ofany station to complete its transition. As
previouslyn ot e d, @t h erealed pydhe itterfiereniceecenstraints can affect a large number of
stations across large geographic afeasd no commenter put forward alternativeto limit the amount
of coordinatiorthat would be necessalngtween dependent statiofisiccordingly, we declingo adopt
NABO® s p r toeptthis eohstradinbas an objectie

24, Constraint8. No station falling into the fAcomplica
Phase 1 under the Phase Assignment ToBbr the purposes of the Phase Assignment @ndlthe
Phase Scheduling Tool ,oseétoaatopgravicualidetedniinedastlikelytoons ar e
face extraordinary hurdlés. CCA asks the Bureau to clarify that the least complicated ssatidirbe
assigned to earlier transition pha&slowever,phaseassignments hinge @everal factorsandin

S Furthermore, as proposed and adopted below, the Bureau has an objective that will attempt to further reduce the
difference in the number of stations in the largest transition phase and the smallest transition phase if it can be
accomplisked while still satisfying all of the constraints and the objectives that come first in priority to th&eene.

infra para.26 and Appx. A, para20.

6 See alsanfra Appx. A at para20; see Transition Scheduling Proposal Public Nqti&® FCC Rcd at 10826
(Appx. A), para. 20.

TInfra Appx. A, at para20; see Transition Schedngl Proposal Public Notice31 FCC Rcd at 10827 (Appx. A),

para. 20.See alsanfra para.26 and Appx. A at par&0 (adopting objective to minimize the total numbétinked
stations). SeeNAB Comments at 18 (supporting limiting dependencies created by interference constraints to 125
linked stations).

8 NAB Comments at 18.

" Transition Scheduling Proposal Public Noti@& FCC Rcd at 10827 (Appx. A), para. 2B alsoinfra para.26
and Appx. A at par&20 (adopting objective to minimize the sum, over all DMAs, of the number of times a DMA
must rescan).

80NAB furtherpropose t hat i f the constraint were treated as an o
date for each phase, if necessaryo if there are more t
reject this proposal for the reasons statemlva and note that NAB does not propose an alternative metric for

determining how much additional time should be added to a phase with more than 125 linked stations.

81 Infra Appx. A at para20; seeTransitionScheduling Proposal Public Notic&) FCC Rcd at 10827 (Appx. A)
para. 20.SeeNAB Comments at 16 (supporting this constraint).

82 See Auction 1000 Bidding Procedures Public NoB&eFCC Rcd at 9104, paras. 23@ Application Procedures

for Broadcast Ieentive Auction Scheduled to Begin on March 29, 2016; Technical Formulas for Competitive

Bidding 30 FCC Rcd 11034, 11176 n.9 (WTB 201A)¢tion 1000 Application Procedures Public Nofice

(ACertain towers wild.l r eqgui rtoean@ewchannalo.r. [$]tatioasratythe followimgs t o m
locations in the U.S. will be considered extraordinary: Mt. Sutro, Willis Tower, Hancock Building, Empire State
Building, Times Squar e, Mo uTransitibheScheduling PraposRublio Mokice,ut Mo un't
30 FCC Rcd at 10827 (Appx. A), para. f);at 10837 n.29 (Appx A). These tower locations are based on the

Widelity ReporCase Study IV.Media Bureau Seeks Comment on Widelity Report and Catalog Costs of Potential
Expenses and Estimat€osts GN Docket No.1268, Public Notice, 29 FCC Rcd 2989, 3043 (Case Study 1V)

(Widelity Repoit See also Widelity Repo29 FCC Rcd at 2993 and 3088 (seeking comment on the Widelity

Report, which provides case studies that explore scenarigg@ride estimates time estimates required to

implement channel reassignmgent

83 CCA Comments at 6.

11
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particularmust take into accoustation dependencie$.or examplea complicated station may be
positioned first in a daisy chaof interdependent stationsequiring thait move before lhthe other

stations in that chainAdditionally, while aless complicated station with no dependencies may be able to
move quickly, competing goataich as ensuring that DMAs transition in a limited number of phases and
balancing resources across thangitionmay dictatdaterphase assignmenfisr a specificstation We
therefore decline to adopt CCAO6s suggestion.

25. American Towelasks the Bureau to identify as complicated those structures thahleave
additionalcharacteristics discussed in thection 10® BiddingProcedures Bblic Notice® American
Towerstates that the Commission should afford parties a process by which to confirm that stifuatures
they consider to be complicated will be treaaisdsuchin assigning them to a phaeHowever for
purposes of thpostauction transition scheduling plame identified ertainlocations where stations are
likely to encounteunusually difficultcircumstancesshen completing their transitiois.Only stationsat
locations orthis discrete list, whih have beerdentified as facing extraordinary hurdlegll be treated
as complicated’ As discussed below, however, we note that the transition schsdhalsed on
reasonablassumptions about how long statidnshether they are within the complicateategory or
notd will need to complete their transitioffsThe amount of time used to estimate how long stations will
need taransitionis based on feedback from the industry andwhdelity Report®® While the time
estimates provided faomplicatedstaions are consistent with tWidelity ReporCase Study 1Yto be
even moreonservative, constrainumber eighguarantees thatationsdentified as complicated for the
purpose of the Phase Scheduling Twil have a minimum oftwo phases to completkeir transitions
since such stations will not be assignethifirsttransitionphase

b. Objectives

26. We adopt the four objectives and respective priorities proposed Tdhsition
SchedulingProposalPublic Notice™® Specifically, thefirst objectivewill be toassign U.S. stations
whose preauction channels are in the 600 MHz Band to earlier phases, while simultaneously assigning all
Canadian stations and U.S. stationth pre-auctionchannelsn the remaining television bands to later
phases, whereggsible. The second objective is to minimize the sum, over all DMASs, of the number of
times a DMA must rescan. The third objective is to minimize the total number of Brktimhs. The
fourth objective is to minimize the difference between the numbstations in the largest transition
phase and the smallest transition phase.

27. Commenters generally support these objectiviewever broadcastommengrs
disagreahatprioritizing clearing the 600 MHz Band should be the first obje¢iwa/e emphasizéhat

84 American Tower Comments at 5 (citidgiction 1000 Bidding Procedures Public NotiB8 FCC Rcd at 9104,
paras. 27980; Widelity Report29 FCC Rcd 2989).

8 American Tower Comments at 5.

86 See supra.82.

871d.

88 See infrag 11l.A.2 (Phase Scheduling Tool).
8 |nfra Appx. A at para. 35 83.

% |nfra Appx. A at para20;see Transition Scheduling Proposal Public Ngtge FCC Rcd at 10809, para. 13 and
1082728 (Appx. A), para. 20.

®CCA Comments at 5 (ACCA generally supports the four s
Tool . 0); NAB @pporting thet proposet objediveg of minimizing, over all DMAs, the number of
rescans in a DMA, minimizing the total number of linked stations, and minimizing the differences between the
smallest and largest phases).

2See,e.g. CCA Co mme nt partiautarly®ncquiage€that thesBureau has affirmed clearing the 600
(continuedé.)
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all phase assignmemtsust satisfy each of theghtconstraints adopted above, most of which are

designed to protecthe interests that tHeroadcastommenters appear to believe should be of primary
consideration.As noted, those constraints wiltotect broadcast services aetevision viewergrom

undue pairwise interference, limit the number of required rescans, minimize the impact of dependencies

and thus the need for intstation coordination, and create an organized phased approach ¢aalsspie

transition acrosd0 phases.The Commissioralsotasked the Bureau wittlevelopinga transition

scheduld hat FAprovide[s] certainty to wireless provide
p o s s 2 WVE find that the proposed prioritizatiof the four objectives strikes the appropriate balance

and will encourage the expeditious clearing of the 600 MHz Band.

28. Cordillera, et alproposet hat fit he two pri mary objectives
safety of tower crews and the homes andriasses that are in close proximity to towers and to minimize
service disruptions to viewers and % Cadllergetf ot her
al. has not explained how we could incorporate goaisinto the mathematical optimation model and
we are unaware of any mechanism to accomplish the téskiever, we note thahé Phase Scheduling
Tool estimatstime periods foconstruction tasks based imdustryinformation and we believe that
relying on such information is reasasieandwill help topromote health and safety.

2. Phase Scheduling Tool

29. After the Phase Assignment Tool assigns stations to phases, the Bureau will use the
Phase Scheduling Tool to produce an estirohtbeaverage amount of time, in weekswill take all
stations in a phase to complete their transittolm order to obtain this estimate, the Phase Scheduling
Tool uses the time and resource estimates set forth in Appendix A to simulate how long it will take all the
stations in each phase to obtain @sa® limited resources and complete their transitibms.the
simulation, a station must complete the activities inptteeconstruction and constructiatags. If a
required resource such as a tower crew is constrained, stations that requireuttoe regiloobtain access

(Continued from previous page)

MHz Band as its top 3 (strongly dpyosding reordeiing the oRjectivesyas moposed by

broadcast commenters):Mobile Reply at 2 (arguing that the plan appiafaly prioritizes clearance of the new

600 MHz Band and that the Commission should reject afpridétization in transitioning the bandBut see

Cordillera, et al. Comments at ii (proposing that clearing the 600 MHz Band be the last objective); NARES

at 18 (supporting the expeditious clearing of the 600 MHz Band, but noting it should be the final priority among the
objectives); Sinclair Reply at 7 (agreeing with commen
make clearing statiofsr om t he 600 MHz Band at the earliest possi bl
note that the optimization attempts to clear the 600 MHz Band by phase eight. One benefit to this approach is that in

the event there are delays during theditzon, this objective decreases the impact to forward auction bidders in

obtaining access to the spectrum within 39 months.

9 Incentive Auction R&O29 FCC Rcd at 6796, para. 559.

“The Commi ssionb6s adopted appr oaace betweemthd feedsdftheansi t i on s
broadcasters and the wireless provid&se, e.g., Incentive AuctionR&D9 FCC Rcd at 6801, para
unduly long transition period also could delay the launch of innovative services and cause uncertainty both for

providers and television viewers. Our tailored approach will help to ensure that each station reassigned to a new

channel transitions to its new channel as soon as possible, and that forward auction winners have access to their

newly acquired spectrumasq ckl 'y as possible, thus ensuring a succes

% Cordillera, et al. Comments at ii, 9. NAB has also noted that the Commission should make protecting television
viewers its top priority wherever possible. NAB Comments at i.

9% Thetotal number of estimated weeks for phase 10 is the total time estimate for thegiwst transition, based
on the Phase Scheduling Tool és simulation.

97 See infraAppx. A at paras32-44.
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to it according to a randomly assigned simulation oftddihe output of theéool is the number of weeks it
will take all statiorsin a phase to obtain necessary resources and cortipétansition. Because the
number of weekaeeded mayary depending othe simulation ordeof the stations in each phaske
Bureau will run the Phase Scheduling T@B0timesto generate the average time in weeks it takes to
complete a phas@ As described below, the Bureau will use the rsglaverage of the estimated time
required per phase to guide dstermiration ofthe completion dates for each transition pHésén this
sectionwe address comments relatedhe inputs used in the Phase Scheduling Tool, including
suggestions foslight modifications to the tool as originally propose&pbpendix A to this public notice
describes the Phase Scheduling Tool and its inputs in tetail.

30. Many cmmmenters agree that the Phase Scheduling Tool is an appropriate mechanism to
guide the Bureau igetting deadlines for phas€3and no commenter provided an alternative to the
simulation tool. A few commentec®ntendhat thetool is unrealistic because broadcasters often use
specific vendorsand thevendors have preferrezlistomer relationships dnmay manufacture only on a
first-comefirst serve basisThese commenters argue that stations will not line up in a queue, especially if
they risk going dark if they fail to meet their phase deadlfiftedowever, the Phase Scheduling Tool
does not mandatéat broadcasters use particular vendors or access resources in a particular order in the
real world. It is a simulation tool created to assist the Commission in setting reasonable deadlines for
phases.Our plan provides flexibility for stations to makeeir preferred arrangements by startiiglO
transitionphases at the same ting® that each station may start planning for its transition as soon as
possible. Neverthelesstation and vendarooperatiorwill be an essential element of the transitjgan
and we urge all industry participants to be respectful of the overall demands of the transition on limited
resources?

% 1n other words, the Phase Scheduling Tool creates a random order within each phase to simulate the sequence in
which stations within each phase will have access to limited resources. As explained in the Appendix, the too
simulates this order randomly because it is impossible to predict exactly when each station will obtain access to
limited resources under reabrld conditions. Accordingly, the tool uses randomly varied simulation orders to

create a range of time estigs that the Bureau can use to schedule the transgeminfraAppx. A at para29.

9 Cordillera, et al. argues that the Bureau should use the longest timing estimates for all stations in a phase.
Codillera, et al. Comments at 7. We disagree that the Bureau should always use the longest timing estimate for all
stations in a phase to set the phase transition deadline. By generating results for multiple simulation orders, the
Phase Scheduling Tool mhaces a range of estimated completion times for each phase. Using those ranges as a
guide will provide the staff with the flexibility it needs to create a reasonable transition schedule within the 39
month timeframe.

100 5ee infrag I11.A.3.
101 See infraAppx. A at paras25-44.

0235ee, e.g.CTIA Comments at 6 (supporting the use of the two optimization tools, the Régigament and
Scheduling Tools, to best determine the timing for a particular broadcast station to relocate as well as the length of

time it will take for that station to complete its tra
not only the constraints created by the assignment relationships between stations but also recognize the variety of
unique factors that apply to each facilityds transitio
industry to accomplish he channel repacking plano) .

103See, e.g.Cordillera, et al Comments at 4 (noting that resources are not fungible and that manufacturing

constraints may make it difficult for vendors to fill orders in any manner other thandirst, firstserved); NAB
Comments at 5 (arguing it is not a reasonable assumpt.i

constrained resources); Stainless Comments at 1 (asking how the Bureau will manage potential contracts,
commitments, alliances, or exiggiallegiances between broadcasters and select vendors).

104 \We strongly encourage stations to be mindful of the overall transition plan when working with their vendors, and
we note that we will closely monitor the progress of the transition.

14
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31. Examination of the record reflects thandors are keenly aware of the need to prioritize
projects by phase assignment whesegibleandwould like stations to place orders for equipment as
early as possibl®> ForexampleERI st ates that having orders early

installation crews to prioritize projects basedi@msitionphase assignments anghstruction permit

deadlines instead of basing production priorities on a first come/first served lbadlishe stations in a

market or region have timely orders in process, even with different vendors, those equipment orders can

be coordinatedtooptmi ze t he efficienc¥% of installation acti

a. Pre-Construction Stage

32. The PreConstructiornStagewill include (1) the time required for antenna equipment to
be ordered, manufacturemhd delivered and (2) the time required for all other planning and
administration activities necessary to prepare for construclibese categories reflect the type of work
that stations will need to do before they begin construction on theirdétver

33. Antenna equipment manufacturing and delivekg.described in Apendix A, in order to
account fodimits onantenna manufacturing and delivery, the Phase Scheduling Tool uses time estimates
to simulate how long it will take manufacturers to manufacture and deliver an antenna to eactéstation.
Thetool assumes that alliary antenna manufacturing and delivery will not be a constrained resource
during the transitiomnd that 75 percent of all stations will need to install an auxiliary antexfew
commenters areoncernedhat manufacturers withotbe able to meet éhdemand for antennas, and
particularly auxiliary antennas, during the transititinAlthough fveral commenters point out auxiliary
antennas will be aignificant means dfielping stations completamely transitions'‘° the majority of
commentergontendthat the manufacturing and availability of auxiliary antennas will not be constrained

053ee e.g, Rohde & Schwarz Reply at2 (noting that it does not anticipate problems with manufacturing for the

repack if broadcast stations order equipment as early
engaging now with companies like RIO toiddial tower mapping and structural analysis to identify any baseline
mai ntenance issues or upgrades that wil!l be needed. 0) .

106 ERI Comments at 2.
07 |nfra Appx. A at paras. 389.
1081d. at paras37-38.

109 seeCordillera, et al. Comments at 12 (arguing that the limited capacity of antenna manufacturers, coupled with
constraints on material inputs like copper for transmission lines and steel for towers, should leeecbanidl
addressed by the model, and that the same companies that manufacture main antennas provide broadcasters with

auxiliary antennas as well); American Tower Comments a
manufacture the temposar ant ennas may c¢create a backlog for antenna
34 (fA[s]tati on -sizefitsean nlads neerrec hnaontd i Gscen et hat can be easily

adjustments and customization naturally leads to deldgrumormal circumstances; delays will almost certainly
occur as antenna manufacturers are required to ramp up

110CCA Reply at 3 (stating that the Bureau should create a transition environmemgrthis use of auxiliary
facilities and equipment when feasible}Mio bi | e Comment s at 6 (proposing that
encourage the use of combined auxiliary antennas, wher
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during the transitioA!! We find that the model properly reflects the availability of antennas, including
auxiliary antennas.

34. Some commenters argue further timanufacturers will not be able to maintain or
increase manufacturing capacity throughout the transittodowever, the vendor industry is ramping up
to prepare for the transitotCCA not es, fitwo antenna equi pment manud
Electronics Research Inc. .wisely are preparing for the pestction transition by acquiring capital
investments, testing equipment, building additional facilities, and revamping product lines to meet
expected demands nec e s'S Addifonallyptheplmased traasitien agptoachis e p a ¢ k .
designed to create a steady stream of work over the course of the transition, which should allow
manufactures to keep pace with demafid.On balance, we conclude that the model accurately reflects
the manudcturing and delivery capabilities of the vendors throughout the transition.

35. Administration/Planning.We adopt the estimates proposed inTthensition Scheduling
ProposalPublic Noticefor the Administration/Planning component of the-BanstructiorStage. The
Administration/Planning component includes zoning, administration, legal work, atcdmstuction
alterations to tower and transmitter equipmé&ntCommenters express two primary concerns tith
componentfirst the amount of time it may tak®eme stations to get through zoning and permittihand
second, the possible procurement issues facing public broadcast stations.

MTMobile notes that manuifmmedirearesl yanamdttahat piitohece i w
impact on manufacturing or the relocation reimbursement fund if individual stations were to obtain their auxiliary

ant enna s-Mabile Réply at 8; T-Mbbile Comments at-b. Rohde & Schwarz agredsat transmitter

manufacturing will not affect the time required for a station to complete its transition. Rohde & Schwarz Reply at 1

2. ERI is in the process of fAmore than doublingdo the
fabrication ad testing. ERI notes that it has invested substantially in the expansion of its capacity to produce the
antennas, transmission line products, and filter systems, and also that it has invested in two complete sets of high
capacity winches and gin poles. IERomments at.1

22Cordillera, et al. Comments at 7 ( ar g udbowngtoweltrew model s
del ays, and other resource shortages wil/l occuro); WOG
able to meet thdemand . . . however [the plan] does not take into consideration if the manufacturing industry
related to broadcast can truly k& e(ph Tulpe wi@® odreanalnd [p 4 ros
and comprehensive discussions with the supplittisese essential materials to determine their realistic capacity for
delivering the necessary antennas and other facilities

113) etter from Rebecca Murphy Thompson, EVP & General Counsel to CCA to Marlene H. Dortch, Secretary,
FCC, MB Docket No. 16306, at 2 (filed Dec. 8, 2016):Mobi | e Reply at 3 (fiTower compa
also provided evidence, and continue to update the record, regarding their own capabilities and the feasibility of the

timeline from their unique postcin as t he vendors who wil!/| be undertaking
4T Mobile agrees, stating, A[b]lJecause the plan proposes
phase, there should be ample struct «MohildReplyas3b.ur ces t o m

115 |nfra Appx. A at paras35-36; Transition Scheduling Proposal Public Noti&L FCC Rcd at 108387, paras

41-42. Stainless argues that stural tower improvements should not be considered in th€Bnstruction Stage.
Stainless Comments at 2. We disagree. Stations may start making structural tower improvements well before the
transition begins in preparation for the transition and t@mawrs will engage tower work during both the-Pre
Construction and Construction Phase.

3 o0int Broadcast Commenters Comments at 11 (noting tha
that necessarily wild.l d Evériat Reply at 2; 2NAB Caronreptsas 11 {arguing thahthe ar e a s
proposed repacking schedule fails to consider regulato

117PTV Comments at-B. American Tower notes that structural engineers may become a conseameate
during the process and that the transition plan should consider the availability of structural engineers when setting
time estimates. American Tower Comments-8t #hile structural engineers will be needed throughout the
transition, we expechat the heaviest strain on structural engineers will be in conjunction with the construction
(continuedé.)
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36. We acknowledge that local zoning authorities and enstiel aghe FAA, tribal or
historic preservation officeandmunicipal authorities will likely receive requests for approval during the
transition and that these entities have impontalasto play within their various jurisdictiori?

However, we are not persuaded that these procedural requirements nedesstaed time estimates
We conclude that the Widelity case studies will be sufficient for the majority of stations, and we are
unconvinced that the time estimates for the transgaheduleshould be driven by the worsase
scenarios. The Phase Schedgliool provides conservative estimates for stations in three categories
Complicated, DTV, and Class A statiod%.This differentiation captures the varying timelines that the
majority of stations in each group may face during Administration/Planningtest?®° We also note
thatbecause all phases will commence at the same siains in later phases walttuallyhave
significantly more time to complete their Administration/Planning activitias the time estimates
provided in the simulatiaft!

37. Public television entities areoncerned that the adopted timelines do not adequately take
into account the needs of public broadcast stations, which PTV says face significant hurdles with
financing and procuremeffe We conclude that the time estimatestfod Administration/Planning
component of the Phase Scheduling Tool for all stations are sufficiently conservative and windb not
that the arguments raised by PTV require that all public broadcast stations receive increased transition
time. Furthermoe, PTV does nadndicatehow much additional time should be allocated to public
stations Because of the large numbaard varietyof public stations and the cabg-case nature of each
st at i on 6 weconclade that is notweasonabléo provideadditional time to all public stations
for the purposes of the Phase Scheduling T8thtions that anticipate these specific challenges should

(Continued from previous page)

permit application process, and that structural engineers will not be a constrained resource during most of the
transition. The 9@ay construction permit proceass established in tHacentive Auction R&D29 FCC Rcd at

5797, para. 563. Everist notes for many stations, the filings will be more complex and take more time. Everist
Comments at 4. The Bureau intends to provide stations with their final chasigehasnts as soon as possible

after the final stage rule is satisfied in order to give stations as much time as possible to complete the necessary
filings.

8Cordillera, et al. and NAB suggest that otsWwsePhase Sch
towers are | ocated in states and jurisdictions that ar
Cordillera, et al. Comments at 13; NAB Reply at 12. NAB and Cordillera, et al. also note that the model must

account for FAA applicatioprocessing delays. NAB Reply at 12; Cordillera, et al. Comments at 13. Additionally,

several commenters suggest that the plan needs to take into account the resource constraints of local zoning

authorities and state and tribal historic preservatiocedfiNAB Reply at 12; American Tower Comments at 8;

Cordillera, et al. Comments at 13. Cordillera, et al. also argues that the model should allow more time for stations

on towers owned by small business owners or municipal@mslillera, et al. Commesiat 13.

119 See infraAppx. A at paras35-36 (discussing the time estimates for the Administration/Planning component of

the PreConstruction Stage). ThWidelity R@ort estimates that Administration/Planning could take up to 72 weeks

for AComplicatedod stations (primarily due to zoning),
weeks for the average Class A or other lower pedstation. See WidelityReport 29 FCC Rcd at 303%6

(Widelity Case Studies). To be conservative, we add another 12 weeks to the Administration/Planning estimates for
the noncomplicated stations since these timelines were more aggressive.

20We note that stations may exploreaaiety of options to assist with their paaiction transitions, including the
use of temporary channels and interim or auxiliary facilitese infra§ Ill.B (Other Matters Related tbe
Transition Schediig Plan).

21 For example, the Phase Scheduling Tool estimates that a DTV station would need 32 weeks to complete its
administrative and planning activities. A station assigned to a later phase will have far more than 32 weeks to
complete these task3he time estimates in the tool are intended to give each station the minimum time necessary to
complete these tasks, but the majority of stations will have more than the minimum amount of time provided by the
Tool. See infraAppx. A at para35.

1225eePTV Comments at 2, 3, 6.
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begin their transition process as early as possible. We note that while each statiwordiligently to
meet its phase completion daségtionscan explorea variety of possibleolutiors shouldunforeseen
circumstances arisé

b. Construction Stage

38. The Construction Phase will includ®) the time to complete all general facets of
constructi onctign®Rael beddi@Won&bd)uand (2) thnetallti me req
equipment onowelrs.’?* Commenters generally support the factors included in the Construction Phase
and with the minimum estimated time f8onstruction RlatedWork.’?> However,somecommenters
express concern regarding the tisaing estimates for work done on the same tptvernumber and
gualifications of tower crew¥f and the impact of weather on constructiGnWe adopt proposals for the
Construction Phase component as describéige Transition Schedulin@roposalPublic Noticewith
slight modificationdbased on the commerit8 Specifically, we adjust the time required to complete the
work on towers havingntennas fomultiple stations.In addition, althoughhe proposed timestimates
areconservative and should provide enough to time for stations to complete their trangitions
separately considering the issue of weatinetresponse to comments the Buredll specifically consider
the possibility ofmajor weatherelaed delaysvhen it assigacompletion dates to each phase

39. Tower work. Several commenteerguethat the model overestimates the amount of
time-savings that can be achieved by performing multiple installations on the same tower in a single,
multi-station job??® We find these argumentgave merit Accordingly, we modifyour proposed
approach to assume that constructiormtower will commence when the first station on that tower is
ready to begin its construction work and the total timeomplete altonstruction for all stations on that
tower is equal to (a) the time required for the most difficult station (we assign this time to the first station)
plus (b) the sum of the time estimates for all stations other than this first station, multiplied by 50
percent* This revised approadddressethe concerns identified by the commenters

123See infrag 111.B (Other Matters Related to the Transition Scheduling Plan) (describing options such as temporary
channels, temporary joinsa of channels, and interim or auxiliary facilities).

2Stainless requests clarity on the definition of @Atowe
structural modification or is specific to RF equipment changes on the tower alone. Staigles that tower

structural modifications and RF equipment changes should not be separate as both of these activities will need to

take place sequentially without any time separation to increase efficiencies and reduce crew movements (rigging and
derigging). Stainless Comments at 2. Stainless also states that there deatbitgms for modifications too, such

as guy wires, which can take from weeks to months for delivdryWe note that the model does not break tasks

down as discretely as Stéss suggests. However, the minimum time estimates for Administration/Planning and
Construction Related Work provides enough time to complete the consecutive tasks and time to acquire the long

leadtime equipment.

1253ee, e.gAmerican Tower at 2; CTIA Goments at 6; IMobile Reply at 6; TEP Comments at 2.
126 See, e.g.Cordillera, et al. Comments at 10.
127See, e.gNAB Comments at 9.

128 See infraAppx. A at paras40-44; Transition Scheduling Proposal Public Noti@&l FCC Rcd at 108340,
paras. 4650.

129 Cordillera, et al. Comments at 1®ee als®tainless Commentsat®2 ( A Ti me saving occurs whe
is able to remain on the tower and limit the amdimes required to rig and e the tower. Eliminating the time
torigandde i g woul d reduce each successive broadcasters req

130 See infraAppx. A at parad4.
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40. Cordillera, et al. provides a laundry list of additional factual scenarios it believes warrant
additional time in the Phase Scheduling T8bWe disagreavith its suggestionsWefind that the tool
already provides estimates intended to account for the ordinary time necessary to complete various tasks.
It does not attempt tassess the specific time for each and every individual hypothetical scenario
available ard it would not be possible for any scheduling tool to dacrately However, in response
to the comments from Cordillera, et @bncerningpotentialcoordinationwith otherservices (e.g., FM
radio or cellular providers) operating on the same t@s¢he reassigned statiaas noted, we have
modified the tooto substantially reduce ttisame tower discoudin orderto account for the additional
coordination that will be requiré® This reduceddiscount willmore conservatively estimatige total
tower work timego account for not only other television broadcasters but alsolmtba&dcast and nen
broadcasftacilities on the towe¥?

41. Crew availability and training.Commenters disagree about whether the Construction
Phase tower crew estimates srasonablé** The Commission received varying estimates for the

131 For example, Cordillera, et al. states that allowing only one week for a tower crew to install an auxiliary antenna

is likely to be insufficient. Cordillera, et al. Comments at 11.tl@mother hand, -Mobile identifiedthatonly three

to four 35 additional days for this taskSeel_etter from FMobile USA, Inc., Attach.On Time and On Budget: A
Response to Digital Tech Consulting, Il nc.6s March 2016
Resourcesat 3940 (filed May 11, 2016) (Mobile Responsive Study). Based on the record we find that

Cordillera, et al. has failed to demonstrate that, as a general rule, one week is insufficient. Cordillera, et al. proposes

that the model should take into account special problems and timingsnéedsb r oadcast ers 4 hat ope
|l oaded towers. o Cordill era, et -loaded (or Clasenofalljoaded) at 1 1. W
towers present some unique challenges, most such towers can be identified now and we expech stations o

towers can take mitigating steps now to work around this issue. Adaltied tower is one that does not have the

capacity to add an additional antenna.

132 Cordillera, et al. argues that television broadcasters will need to coordinate \iithraites on a tower when

changing channels and must be provided the time (and the compensation) necessary to reimburse other licensees for
the necessary disruption to their operations. Cordillera, et al. Commerfis &@dillera, et al. contends thiat h e

mo d e | .. . should account for the time needed to coor
Comments at 11. The tool does not provide any penalties or discounts for tower farms so each tower with a station
transitioning willbe given the full time associated with each tower. This provides a conservative estimate as some

of those resources can be shared. Additionally, grouping stations by DMA in the phase assignment should allow
many stations at a tower farm to transitiogetiher encouraging coordination in their transition. We agree that

numerous broadcast facilities on the same tower can add time to the construction process; however, as reflected in
our discount, there are also time efficiencies that can be achievezhigigiations because tower rigging is

typically only done once. We note with regards to reimbursement that the Commission has acknowledged that the
tower used by a reassigned station may have occupants that are not eligible for reimbursement, bigirmay sus
expenses as a result of the repacking process. This issue is addressbtteantive Auction R&0O29 FCC Rcd at

6814, para 602 and n.1699.

133 Joint Broadcast Commenters express concern that temporary antennas may not be able to solve the problem of
fully-loaded towers. They note that if a broadcaster elects to use a temporary antenna feautstipasthannel, a

tower crew may not be able to come back to make the permanent switch until after the entire repack is complete.
Joint Broadcast Commuars Comments at 8 n.12Ve note that while a tower may be fulyaded today, it is

possible that after the incentive auction, a tower may have additional capacity as the result of a stationaioing off

in the auction. Additionally, stations may haygions beyond auxiliary facilities to help facilitate their transitions,

and the Bureau is open to assisting stations with creative solutions that do not compromise the overall transition
plan. See infra8 Ill.B (Other Matters Related to the Transition Scheduling Plan).

134 For example, American Tower argues that the Phase Scheduling Tool should not assume that Canadian crews

will be available or properly vetted and that U.S. crews that would otherwise beesi@ibbrk on nordifficult

sites will be occupied with work on wireless sites. American Tower CommentElatSee alsdoint Broadcast

Commenters Comments at-13 (arguing that there will be far fewer qualified tower crews available for repack

work than allotted in the plan and that the assumption that crews can merely be added fails to account for the highly

skilled and hazardous nature of tower work); Everist Comments at 6 (noting that routine maintenance with their new

(continuedé.)
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number of tower crews that will be available during the transtfoBased on the totality of information

received, we conclude that the estimated number of tower aneluged in the toolor complex stations,

DTV stations, and Canadian statia® forth in thelransition Scheduling Proposal Public Notise

reasonablé*® Many commenters have noted that companies are gearing up for the transition and training

crews to perform tower worR? Further, ve disagree witlmerican Towethat Canadian tower crews

will be unavailable or untrained to work on U.S. towers and that companies will be working on wireless

towers We note that GI Tdéds c o nftewavailabditi!® Mevertizelessi f f er e n
the Phase Scheduling Tdatludes conservativassumptionandthe toolassumesghat no Canadian

tower crewswill work on U.S. towers, and vice versa

42. Weather Although the Phase Scheduling Tool uses conservative estimates thatevill giv
most stations ample time to plan their transitions around any anticipated or unanticipated weather
conditions nearly all commenters suggest thatsbkeduleshouldbe more flexiblen takingseasonal
considerationinto account?® Commentergareprimaiily concerned with the impact of winter weather
and potential hurricanes. It is qoassible to adopt schedulingplan thatprevents thgghase completion
dateof every phases from fallinguring winter months or hurricane season, even if we limit the
redrictions to specific marketsWe find that imposing such a restriction wouldummecessarily
restrictiveand would underminthe transition procesespeciallybecause adverse weather conditions
may not materialize in all caseklowever in response taommentersthe Bureauntends toexamine the
output of the Phase Scheduling Tool and adjustitfaellines foearlytransitionphaseto accommodate
weatherk®® Latertransitionphaseswill be less sensitive to the impact of weather because the full

(Continued from previous page)
tower crews is taking longendn anticipated)ButseeGr undy Comment s at 1 (stating th
for the televigon repack in the United Stateg .

135 See also Widelity Repp9 FCC Rcd at 30112 (estimating no more than 14 qualified tower crews to work on
complexsites and 30 to 40 other crews that can handle simpler jobs, but that it may be possible to supplement with

crews from Canada and members of international tower crews); Letter from Digital Tech Consulting, Attach.,

Response to-Mobile and CCA Reports dhe Broadcast Spectrum Repacking Timeline, Resource and Cost Study,

at 1721 (filed Mar. 17, 2016) (DTC Responsive Study) (estimating 21 qualified tower crews for complex sites and

four additional regional crews for simpler projects); Letter froiddbile USA, Inc., Attach.On Time and On

Budget: Compl eting the 600 MHz | ncentMouteReldcaton i on Repa
Deadline and the Budget Established by Congras3740 (filed Feb. 17, 2016) (Mobile Study) (estimating 41

tower crews and an additional 27 crews that firms expect to hire in the futdvi®bile Responsive Study at 36

(identifying 51 qualified tower crews).

136 See infraAppx. A at para43; see Transition Scheduling &yosal Public Notice31 FCC Rcd at 108340, para.
49,

137 3pecifically, Grundy notes that it has recently added two large tower hoists and three gin poles and all the

associated rigging components in order to be equipped when the process beginslahatsospale its field crews

from three to six within the next 24 mont hs. Grundy C
equipment to successfully relocate broadcast stations nationwide. [RIO is] ready to ramp up tower climbing capacity
andmanuf acturing (of equipment such as BRInoteptoatithas) f or t |
increased the number of installation crews on its staff from two to three, and is in the process of adding a fourth

crew. ERI Comments at 1.

138 Grundy Comments at 1.

B9 Cordillera, et al. proposes that the Commission allow the modeltasklf ust based on when @ Mol
is during the calendar ye&F See generallyoint Broadcast Commenters Comments at 11; Cordillera, et al.

Grundy Comments at 2 (noting that weather conditions do not preclude tower work; in most instances, severe cold
weather, wind, and lightning provide, at worsgnageable challenges to experienced skilled tower contractors, and

that on the occasion that a site is extensively delayed due to weather conditions, the regionality of the plan should

allow flexibility for a service provider stopped from working on ooie jo perform ground work at another).

140 See infrgpara.43 andAppx. A at paras4, 29, and46.
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trangtion period will be longer and industry participants will have longer periods to plgaftcular
weather concernsAs such, we encourage industry participants to anticipate weailhézd

considerations that mighffecttheir transitiois and to pla tower work accordinglyn order toutilize the

full transition phaseA station facing weathaelated challenges may also consider implementing
intermediate plans to ensure that it can be off itsgpiion channel while continuing to broadcast during
the inclement weathéf!

3. Determining the Phase Completion Dateto Create the PostAuction
Transition Schedule

43. The Bureau will use theimulationsof the Phase Scheduling Tool to produce an estimate
of theaverage amount of time, in weekswill take all stations in ghase to complete their transition
While all transition phases will begin at the same tifithe Bureau will assign eattansitionphase a
completion date based on the average number of weeks determined by the Phase Scheduling Tool.
Although thetool produces reasonable time estimates based on the detailed inputs set forth in the
Appendix, it does not account specifically for certain factors that may warrant deadline adjustments, such
as the relative length of the testing periodsgfach phase or seasonal consideratidtes example, the
phase completion date may be moved later if an early phase consisting primarily of stations in northern
regions of the United States is projected to end in the middle of Witht€hus, the Bureau nyaadjust
the phase completion dates from the average durations calculated by the tool to take such factors into
account, consistent withtheoverallB@o nt h transi ti on deadline mposed

44, Additionally,c onsi st ent wprdpdsakach ghas®illhawe aeguintial
specified testing peried defined by a start and endte with the end date corresponding to fiease
completion da&}*® While stations may engage in planning and construction activities at angrione
their phasecompletian date, equipment testing on pasictionchannelswill be confined to the specified

141 SeeCordillera, et al. Comments at 5. For instance, stations can prepare to broadcast from an auxiliary antenna
prior to their phase completion date, and can apply for an extension of their construction permit deadlinelif they wi
need to finish their construction of their permanent facility after the inclement weather suSsidésfrag 111.B

(Other Matters Related to the Transition Scheduling Plan) (describing options sucp@sitgrohannels,

temporary joint use of channels, and interim or auxiliary facilities).

“2Wat chTV supports the Bureaubs proposal to begin all o

43 Many commenters asked the Bureau to nthkeplanflexible enough to accommodate unforeseeable eveats.

eg.NAB Comments at i (stating that the Commi ssionbés fi
adjustment in response to changing facts), Comments at 9 (noting the plan does not takevintoaditgys periods

and asking the Commission to make reasonable accommodations in adjusting deadlines to avoid unnecessary

economic harm to individual stations); CCA Comments at
prompt but flexiblem nsi ti on plans. 06); Sinclair Comments at 2 (not
Afailures wild/l occur and provide a mechani s-Mobfleor adj us
Comments at 3 (noting that the transition planmaustl ow f or f |l exi bi | i Geeinfrgmaraor der t o

51 (discussing how stations may request modifications to their transition plan).

144 See Incentive Auction R&Q9 FCC Rcd at 6797, para. 562l@hating authority to the Bureau to establish
deadlines that fAmay vary by region, by the complexity
Bureau finds appropriateo).

“Stainless questions whet her peedfa qualified wveer personnelmurifpghthe s ] bee
testing period, o and st at es imbunted equipinantsaybe netessargdurthg mani p
the testing period. Stainless Comments at 1. While the Phase Simulation Tool does noy expigider tower

crew availability during the testing periods, the phased approach provides timing guidance to the tower crews and

station owners that will help them plan accordingly to satisfy the different needs of station owners with regard to

testing.
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testing periods$?® The wireless industry proposes that stations should be able to begin testing or
operating on their postuction channels outside ofkihassigned phase testing peritdAs a general
matter, we will not allow stations to test or operate on their@ostion channels until their designated
phase testing period. This restriction encourages stations to plan their transition aroyaittbelar
phase deadline, which will minimize interfereniceentivizethe distribution of resources across the
phases, and encourage stations within a phase to switch to theaupteh channels at roughly the same
time, which will minimize confusiomo television viewers*® While theTransition Schedulingroposal
Public Noticecontemplated that no stage would have a testing period shorter than fouf4tteks,
Bureau mayneed toadjust the amount of time given to the testing periods of some ploases t
accommaodatéhe overall transition schedulparticularlyin the early transition phasé&s.

45, While the majority of phase assignments and deadlines will not change once the initial
transition schedule is releaséuthe unlikely eventfor instancethata station igiunable to construots!
the facility specified in th€losing and Reassignment Public Notite Bureau may need to modify the
transition schedula order togrant an application filed during the first priority window for an alternate
facility or channet®? If changedo the transition schedubgrenecessary, statiomspacted by the grant
will only be moved to a later phas®t to an earlier phasé station willnot be moved to an eat
phase without its conseht

B. Other Matters Relatedto the Transition Scheduling Plan

46. Below in subsection (1) we discuss the importance of the overall trarsitie@duling
planin evaluating various broadcaster requests that may impact the transition. In subsection (2) we

146 The need for a station to coordinate with other stations during the testing period will depend on whether it is part
of a linkedstation set. Stations that are not part of a linktadion set may test on their pastction channels during

the testingperiod without the need for coordination. Stations that are part of ad@tktidn set must coordinate

testing with stations in the set so as not avoid undue interference. Such stations must transition tedhetigrost
channels simultaneously.

147 see, e.g. T-Mobile Comments at 5; CCA Comments at 8.

“8st ations may seek the Bureaub6s approval to deviate fr
See infrag 111.B .1 (Consideration of ther&nsition Plan and Requests for Alternate Facilities, Expanded Facilities,
Alternate Channels, STAs, and Waivers of Transition Deadlines).

149 Transition Scheduling Proposal Public Noti&L FCC Rcd at 10840, para. 50.

10The Bureau retains the discretiomiodify phase assignments, phase completion dates, and testing period dates

as necessary throughoutthe@® nt h transi ti on. This discretion responc
have flexibility to accommodate reaorld events.See, e.g., sran.143 We note that as the transition progresses,

the later phases should be better able to accommodate shorter testing periods because they have more time than

stations in the early phases to prepardteir transition and complete theirworBeeNAB Repl y at i (A T
Commission will need to retain flexibility to adjust phase assignments and deadlines as broadcasters and the

Commission itself learn more about the work required and available resouyces.

151 See Incentive Auction R&Q9 FCC Rcd at 6794, paras. 585; 47 CFR § 73.3700(b)(iv)(A) (first priority
window for stations d sesalegBloadtastlefsition ProceduresoPodictNotatec t . 0 ) ;
para. 31.

152 Modifications to theransition schedule may include the length of the testing periods and/or phase assignments.

Bel ow we discuss in greater detail how we will evalua
other requests made after the initial transisohedule is announced in @&sing and Reassignment Public Notice

that would necessitate a modification to the transition schedule in order to ipffaa® 111.B.1 (Consideration of

the Transition Plan Schale When Evaluating and Requests for Alternate Facilities, Expanded Facilities, Alternate
Channels, STAs, and Waivers of Transition Deadlines).

22



Federal Communications Commission DA 17-107

discuss temporanpndividual ard joint use of channels. In subsection (3) we address proposals for project
management and progress reportifinally, in subsectior{4) we discuss interim and auxiliary facilities

1. Consideration of the Transition Schedule When EvaluatingRequests for
Alternate Facilities, Expanded Facilities, Alternate Channels, STAs, and
Waivers of Transition Deadlines

47. As recognizedn theTransition SchedulingroposalPublic Notice there are various
scenariosn whichastation may seek to construct an expandeiitiaor use aralternate channel that
differs from the technical parameters assigieitlin the Closing and Reassignmentiiflic Notice.*>*
Some stations may also request extensions of their construction deadline and seek authority to continue
operating a their preauction channel after their phase completion date, including a waiver of their phase
completion deadlin&’ In evaluating such requests, the Bureau proposttk Transition Scheduling
ProposalPublic Noticeto examine the impact thgtantingsuch requestwould have on the phased
transition schedul&$

48. Commentersepresenting wireless interesigree that any requests fefief from the
requirements of the transition pldmat could resultim st at i on6s t r than$tdasignedn t a ki r
phase completion datshouldberequired to meet a high burden of prégfandconsider the impact on
600 MHzBand licensee®® On the other handroadcastommenters assdtiata heavy burden of proof
runs counteto efforts to encourage a sucdespostauction transitio>®

49. In order to facilitate a timely and orderly transitiove find that we musévaluateon a
caseby-case basisequest for modificationofanys t at i o n‘®as trafsaian iddadlifiéyasset forth
in theClosing and Reaggment Riblic Notice to assesthe impacbf such requestsn thetransition

15447 CFR § 73.7300(b)(2¥ee Incentive Auction R&Q9 FCC Rcd at 6794 n.1572 (requests for alternate
channel®or expanded facilities must fimeet all existing tecl
public interesto).

BS5wWhile a station may request an extension of its construction permit deadline as set forth in 47 CFR

§ 73.3700(b)(5), grant afuch a request only permits the station additional time to complete its construction on its

final channel and does not permit a station to continue operating on-#agiren channelSee Incentive Auction

R&O, 29 FCC Rcd at 6806, para. 584. In ordedo so a licensee must request special temporary authority (STA).

Id. See Broadcast Transition Procedures Public Nodicg6, para. 47 (reminding stations that a STA is necessary

to conti nue o0 p e r-auttionmcganneleyand its pleacbmpletiod date)p Weealso remind stations

that the license of any statitmatremains silent for any consecutive-inth period expires automatically at the

end of that period, by operation of law, except that the Commission can extend or reigstatesu | i cense ft o
promote equity and f aSeeBnoadastingTranskign Ptdce@ireCPublidNeHlcE6( g ) .

paras. 4819 (reminding stations of rules and process pertaining to suspension of operations and requesting
reinstatement und&ection 312(g)).See also Incentive Auction R&Z) FCC Rcd at6806 7, para. 585 (dl
considering such requests, we will take into account the extent to which a station has been involuntarily forced to

remain dark as a result of the repacking processvliether, in light of the facts presented, equity and fairness
dictate a license extension or reinstatement and a wai

%%Depending on the requesting stationé6s proximity to Me
that particular coumny.

157 SeeCTIA Comments at 13; AT&T Comments ab4 CCA Comments at 10.
18 CTIA Comments at 3, Reply at 412; T-Mobile Reply at 5; CCA Comments at 9; AT&T Comments-&t 4
159 SeeSinclair Comments at 1; NAB Comments at 5.

180 Such modifications would incledrequests for alternate facilities, expanded facilities, alternate channels, STAs,
and waivers of transition deadlines.

BlAn example would be waiver of a stationbés phase compl
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schedulé® Accordingly,we adopt thenethod for evaluatinguchrequestgroposed in th&@ransition
SchedulingProposal Public Noticé®® We find thatthe proposedapproachalances the importargoal of
clearing the 600 MHBand within the 39month transition perigdas well as the additional goals of
facilitating asmooth transitionjmiting viewerimpact andproviding broadcasters the flexibility to make
requests that are oessary to construct their pemiction facilityandaddress unforeseen circumstanices
preventstationsfrom going darki®* Commenters agree that flexibility is vital to facilitating a successful
transition?6®

50. While the Bureau does not intendgmantrequests that would disrupt the transitiour
aim is not tadiscourage stations from proposiaigernativetransition solutions thaiuld create
efficiencies or resolve unforeseen circumstaricascould otherwise force a statiaa godark Indeed,
sud proposals mageduce reimbursement costs or implement a mawviag transition plarthat could
allow stations tanore efficiently utilize limited resources, facilitate coordinatimmeduce the impact of
the transition orelevisionviewers!$® Nonetheéss, such proposattouldspecificallydemonstrate that
i mpl ementation would not i nter f addreshowiimplementatbbrer st a
of the proposal magffectthe transition scheduldf the Bureaigrants such a requeadter considering
such effectsit may choose to modify transition phase assignments and construction deadlines of the
requesting station pif necessary, other statigrsowever no otherstationwould be assigned to an
earlier transition phase than it wagginally assigned without its conséft.

51. In theTransition Schedulin@roposalPublic Noticewe alsorecognized that individual
stations may request chasgetheir phase assignment, phase completion date, and/or testing geriod
set forth inthe Closing and ReassignmentBlic Notice We tentatively concluded that we would rely on
existing rules and procedures to address such regard&so sought comment on whether an
alternative process should be established iictianges to the transition plare permittedwhat rules or

162 See Incentive Auction R&Q9 FCC Rcd at 6797 apa. 559 (adopting a a@onth transition period for
broadcasters that are assigned new channels in the repacking process and winrioky HARNnd highVHF-to-
low-VHF bidders, and requiring all such stationg¢ase operating on their praction channslregardless of
whether they have completed construction of the facilities for theirgquusion channgl

163 Transition Scheduling Proposal Public Noti@ FCC Rcd at 108145, para. 27 (fAThe Bureau
favorably requests that are otherwise coamliwith our rules and have little or no impact on the phase assignments

or transition schedule. However, any request that the staff determines would be likely to delay or disrupt the

transition, such as by causing pairwise interference above two per@rther station, creating additional linked

station sets, necessitating another station move to a different transition phase, or that is likely to cause a drain on

limited transition resources required by other stations, will be viewed unfavorabh\Bufé®u will view requests

that have such adverse effects on the transition schedule more favorably if the requesting station demonstrates that it

has the approval of all the stations that would be affected if the request were granted, or it agrestefis tdlgng

the transition period to mitigate the i mpact of the pr

164 As discussed in this Section, stations may explore a variety of options to assist with thaircfiosttransitions,
including the use of temporary channels artdrim or auxiliary facilities.

165 SeeSinclair Reply at 4; IMobile Comments at-3; NAB Comments at ii.

166 See, e.g.Letter from Christine M. Crowe, Counsel to American Tower Corporation, to Marlene H. Dortch,
Secretary, FCC, GN Docket No.-2B8, at 1016 (filed Aug. 31, 2016) (proposing broadband antenna solutions for
large markets). In its Reply, DTV Utah requested to have all eight of its stations placed into the same transition
phase. DTV Utah Reply at2 Should the member stations of DTV Utadt be assigned to the same transition
phase, once phase assignments are issued @ldsimg and Reassignment Public Notib&V Utah may refile its
request with the Bureau and seek to demonstrate that its request does not adversely affect thepteansitihe
manner discussed in this sectiddeesuprapara.49n.163

167 Should the Bureau deny a request for a station to continue operating oraitepoachannel past its phase
completion date, stations can explore a variety of options to assist with thesiugtien transitions, including the
use of temporary channels and interim or auxiliary facilit®se infrgparass454-59 and62-63.
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proceduresvould need to be waivet#® AT&T supportsusing existing Commission processes for

addressing such reque&ts On the other hand, NAB and E.W. Scripps support the establishment of a
process by whicla station can regesta differenttransitionphase, although neither propose a specific
proces§°ore x pl ai n why the Commi ssi onosWedindexssing ng rul es
Commission processes are sufficient to address such re¢éiests.

52. Commentersilsosuggestd that stations should have the flexibility to move to either an
earlier or later transition phas@. While our decision today does not prohibit stations from maditiger
request, any request to modify a stafiophase assignmewtll be subject to ailgh burdenof proof and
reviewed in the manner adopted abémedetermiring the impacif a requeson theoveralltransition
schedulé™ Whenresolvingarequesteghhase change wasowill consider the impact such a request
may have on viewers. As ewidced through our objectives and constraintsbelieve viewers will
benefit from stations in a given DMA transitioning together. Not only does this limit the total namber
channelkescans for viewers, but multiple statibnemmunicatios with the pultic about the timing of a
rescan supports education efforts.

53. We find that the record does not support the creation of any special sanction system
related to transitioning stations, despite the call of some commenters té’tiédsiation that does not
comply with the requirements of any Commission order may be subject to action as contemplated by the
Commi ssi dnds rul es.

188 Transition Scheduling Proposal Public Nt 31 FCC Rcd at 108145, paras. 2&7.
169 SeeCTIA Comments at 13.
"ONAB Comments at 8; E.W. Scripps Comments at 4.

11 See47 CFR § 1.106 (petitions for reconsideration in-nalemaking proceedings); 47 CFR § 1.3 (waiver for

good cause shown). The Corlission may exercise its discretion to waive a rule where the particular facts make

strict compliance inconsistent with the public interedte Northeast Cellular Telephone Co. v. F8€7 F.2d

1164, 1166 (D.C. Cir. 1990Nertheast Celluld). In additian, the Commission may take into account

considerations of hardship, equity, or more effective implementation of overall policy on an individuaSeasis.

WAIT Radio v. FCCA418 F.2d 1153, 1159 (D.C. Cir. 196Bprtheast Cellular897 F.2d at 1166. Wasy of the

Commi ssionbés rules is appropriate only if both (i) spe
and (ii) such deviation will serve the public inter&ste id.

12NAB Comments at 9; ‘Mobile Comments at 4.

173 Because earlierlfases of the transition are likely to have greater resource constraints while equipment
manufacturers and suppliers continue to ramp up capacity, we are less likely to be able to accommodate requests for
stations to move into the first or second phase.

174 e AT&T Comments at 4 (asking the Commission to establish specific consequences for parties that fail to meet
established transition milestone®ut seeNAB Reply at 13 (arguing that broadcasters should not be subject to
sanctions for delays that are side of their control).

175 A station that is found to have failed to comply with the requirements of any Commission order may be subject to
action as contemplated by the rul&eed7 CFR § 1.80 (forfeiture); 47 CFR § 73.3598(e) (automatic forfeiture of

an expired construction permitfee alsdransition Scheduling Proposal Public Notiéd, FCC Rcd at 10807

n.30. As discussed below the Bureau released a public notice regarding a progress report to monitor the progress of
stations throughout the trarisit andallow the Commission to identify problem areas and as needed develop

solutions before a station misses a deadlin&a §111.B.3 (Transition Project Management and Progress

Reporting).
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2. Temporary Joint Use of Channels andremporary Individual Channel
Assignments

54, Thetransition scheduling plawe adopt todagoesnot mandatehe use of temporary
channels’ However somecommenters have suggested that use of temporary channels may be
appropriate on a voluntary basis, especially to prevent stations that are unable to meet their transition
deadline from going darér delaying the transitioi? Commenters have also suggested tinat
Commissiorncould permit broadcasters to implement temporary channel sharing arrangements
(hereinafter referred to demporary joint use of channe)go aide in theitransitionefforts.'’® To the
extent that the Commission permits the use of individual temporary channels, low power television
interests such as FARquest that the Commission provide transparency aboutavitefor how long
temporary channels will be usaddwhether aisplaced LPTV station can apply for a channel that is
slated to be used on a temporary h&8isVatchr'V requests that the Commission limit the assignment of
temporary channels to fitruly rare, exceptional an
assignments are likely to place on Class A and LPTV stations, as well as vi#&wers.

55. Althoughwe have concluded thalhe burdens of assigning temporary channels on a
mandatory basis outweigh the benefite agree tre may be situations in whithe volunary use of
eitheranindividual temporary channel or temporary joint use of a channekidayetransition. We
will thereforepermit reassigned Class A and full powtatiors to make a request to operate on a
temporary channel either on an individuajant basis. When seeking authorization to operate on an
individual temporary channel or engage in temporary joint use of a charireladcaster must file with
the Commission a request for STA proposing the channel it wishes to operate on andgtietudin
specific technical parametéfd. Such requests may be made at ametiduring the transition period and

176 See suprpara. 15.

7DTV America believes that the Commission should not place any restrictions on stations that wish to obtain an

individual temporary channel. DTV America CommentsatdMdbi | e suppoicibususeaf!l v t he #Aj u
temporary channels below the new wireless band, provid
Sinclair supports Alimited tactical use of temporary c
showing thatuseofte mpor ary channel will s-\obile Gomments atlB;Sindair ans i t i o1
Reply at 6.

178 SeeCTIA Comments at 1:12; NAB Comments at 201, Reply at 5; OTA Comments at 5;Mobile Comments

at 9. OTA request s theeohstrustion déaling beyord@@dnthafor bny staionthatn d  t

i mpl ements a voluntary temporary channel sharing agree
doing so will allow industry to focus its resources on other more critical staimhpermit stations to delay their
transition so they can i mplement ATSC 3.0. We decline
relief has not been sufficiently justifiededonathe reco

desire by an unspecified number of broadcasters to delay their transition in order to launch ATSC 3.0 is outside the
scope of this proceeding. To the extent a station requires additional time to constructatspostfacility, it is

already rmitted to seek a single extension of up to 180 days and may subsequently seekSe#TgCFR §
73.3700(b)(5)jncentive Auction R&029 FCC Rcd at 6808, paras. 58B3. See also Broadcast Transition

Procedures Public Noticat 1516, paras. 4@3 (describing rules and procedures pertaining to requesting

extensions of time to construct a pasiction channel facility and tollingncentive Auction R&D29 FCC Rcd at

679394 n. 1570 (A[W]le wildl consi der mate ehannhdlsorgexphndedger const
facilities in situations where extenuating circumstanc

179 SeeFAB Reply at 56.
180\Watch TV Comments at 3.

181 See Broadcast Transition ProceduRsblic Noticeat 1415, paras. 487 (describing proedures for requesting
special temporary authority during the transition). Because STAs are granted for a period of six months, a station
may need to file for an extension of its initial STA authorization. Failure to do so while continuing to operate
pursuant to the initial authorization would amount to operation without a valid authorization, which is a violation of
Section 301 of the Communications Act. 47 U.S.C. § 301. Consistent with the requirements of Section
(continuedé.)
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must demonstrate that the proposal both complies
otherwise interfere with the transitié#. Useof an individual temporary channel or engaging in

temporary joint use of a chanmalst befor purposes of facilitating the transitioff.o ensurecontinuity

of serviceto viewersthroughout the transitigm station availing itself of one of these volanmytoptions
mustmaintainsignalcoverage ofts community of licensas required by Section 73.625 of the Rifés

56. Individual Use of a Temporary Channe request for use of an individual temporary
channel wil/ be r est mleauttienccoverage area pnid popudation seyeda st at i
Because we will evaluate applications requesting use of an individual temporary channel under the
standard of review we have adopted for considering all requests during the traffditioadcasters
should,at a minimum, evaluate whether their operation would require coordination with neighboring
stations that are not already in the sdimieed-station settherebyresuling in newlinked-station sets, or
whetheradditionalconstructiorthat maybe requireccoulddivert resources from other stations.

Temporary channels will also be subject to all applicable interferenceéfuledess otherwise waived by
theBureauFur t her more, depending on the stationds prox
approvalto operate on a temporary channel may be required from that particular country.

57. In orderto provide maximum flexibility we will permit afull power or Class A licensee
to request authority toperaé on an individualtemporary channel in the new wireldsmndduring the
postauction transition Although T-Mobile suppors broadcasters voluntarily using temporary channels,
it requestshat use of individuaglemporarychannels be restricted thannelsibel ow t he new wir
b a n'¥# Wé believe foreclosintemporary operation in the new wireless band during the transition
period wouldbe too conservative an approach and could und#reuienefis of allowing broadcasters to
request temporary channdélecausehere maybe limited available temporary chansi@h the television
band However, to balance the interests of wireless operators in starting construction and commencing
operations in cleared spectrum, when evaluating requests for individual use of a temporary channel in the
new wireless band we wilequire broadcasters to demonstrate that there is no reasonable alternative to
operating in the new wireless band and provide written consent from the wireless licensee(s) of the
channel that the broadcaster wishes to temporarily operate on, aswetten consent from any
wireless |icensee(s) that would otherwise be requli
Commi s s i senvisintérfaréneer(1SIX) ruléd Consistent with the policies outlined in the
BroadcasftTransition Procedugs Public Noticeno STA may cause impermissible interference to

(Continued from previous page)

73.1635(a)(4) of the Rules, as parboly extension request an applicant must demonstrate the necessity of such

extension and describe the steps that are being taken to resume operation oreistipasthannel assignment.

47 CFR A 73.1635(a)(4) (AThe phatanyfuttherexensmns requested arss e € mu s t
necessary and that all steps to resume nor mal operatio

182 3ee suprpara.49and n163

BUnder the Commi ssionb6s rules, a full power television
can place a principal community contour over its entire community of licBesd7 CFR § 73.625. Class A
television stations do not have a contour coverage requirement.

184 See suprparas. 4561

185 See, e.g47 CFR § 73.616 (postansition DTV station interference protections); 47 CFR § 73.1635 (making
requests for STA).

186 T_Mobile Comments at 8.

187 See Expandig the Economic and Innovation Opportunities of Spectrum Through Incentive Authiods,

Report and Order and First Order on Reconsideration, 30 FCC Rcd 12049 a742p38as. 555 (requiring 600

MHz licensees that want to commence operation poithe end of the Postuct i on Tr ansi ti on peri (
television stations that are operatingat@nnel or adjacent channel at that time and television stations that will be

operating cechannel or adjacent channel by the end of the-Rostion Trarsition Period 0 ) .
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wireless license€'$® Additionally, the Bureau will view unfavorably any application or request that the
staff determines would be likely to delay or disrupt the transition, including byidglar disrupting the
deployment of new wireless services in the 600 NRdnd?!®®

58. Temporary joint use of a channdh the case of a request for temporary joint use of a
channelthe applicantjfint usej must include with its request a written autlzation from the licensee
of the host statianA joint userwill continue to be a Commission licensaed will temporarilyoperae
at variance fronits authorized parameters pursuanatdSTA. As suchjoint usersmust continue to
comply with all requiements under theiles and th€ommunicationg\ct that would otherwise be
required operating on their own chanitél.

59. Commercial and noncommercial educational (NCE) statioans requesto engage in
temporary joint use of a channé\ reserved chann®CE licensee that is granted authorityofmerate
temporarilyon a norreserved channel must continue to operate on an NCE Wasisvill evaluate
requests bya@mmercial stationfor temporary joint use of a channel licensed to an ¥taEonon a case
by-casebasis'®* We will also consider requestsdtiow a Class A station to operate under the Part 73
rules governing power levels and interferetemintly usea f u | | power tel ®eva si on s
temporary basis for the purpose of faciltag t he Cl ass AAftpawerstatvO s transit
requesting taemporarilyjointly usea Cl as s A s foatheipurpose of facilhating the |
transitionwill be required t@perate under the Part 74 power level and interference rules.

3. Transition Project Management and Progress Reporting

60. Commenters offered a number of suggestions on how the Commission should manage its
staff and resourcds facilitatethe transitiorprocess For instance, several commenters recommend that
aspart of thepostauction transition procesthe Commission should consider hiring a third party
contractor or a fultime internal project manager to manage the transittoMEP suggests that the
Commissiorshould begirbuilding relationships and working with othfiederal, stateand local
government entitiethat will likely be involvedin the transitiort®® PTV suggests that the Commission
should designatparticular FCC staff who would be familiar with the specific difficulties faced by state
and institutional liensees and could be made available for purposes of supporting public broailcasters
efforts®* Bot h AT&T and NAB recommend t hdissemigateabl i shment

188 Broadcast Transition Procedures Public Notatel 6, para. 47See Incentive Auction R&Q9 FCC Rcd. at
6806, para. 584.

189 Broadcast Transition Procedures Public Notate4-5, para. 73.

90 For example, stations must continue tomtein their own local public inspection files, 47 CFR 8§ 73.3526 and
73.3527, and comply with all applicable childrenbs pro

Plsee Request for Special Temporary Authority and Channel Sharing Experimehtaizations KLCS & KJLA

Letter Decision, 29 FCC Rd 1071 (Vid. Div. 2014) (permitting the temporary operation of a commercial station on a
reserved channel pursuant to an STA). We may require the parties to such arrangements agree to specific

conditions See id.29 FCC Rcd at 1073 (requiring any advertisement broadcast on a portion of the shared channel

to be I'imited to the commer ci &¢eA7VUISL1I8I3WR(I)R) (restictingiam n o f t
NCE licensee from making its fédity available to any person for the broadcasting of any advertisement).

192 5eeAT&T Comments at 2; IMobile Comments at 4; NAB Comments at 10; CTIA Comments at 9 (proposing a
project mesporsidplefor mbngoririg both physical (towers, transmsiti@nd antennas) and human
resources (consulting enTEPCeanmensat2t ower crews, attorney

18 TEP Comments at 2.

194pTV Comments at 7 n.4.
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transition information to all affected parti€®&While at this time we are declirgrto adopt any of the
commentero6s specific s esulfi@estresoorng® monioetheipmogressol t o de
the transitiorandkeepaffected partiesmaformed

61. Commenters have alsecommendethat the Commission require reassignedatatto
file progress reports so that the Commission and interested parties can monitor the transition progress of
reassigned stationslentify problem areas, develop solutions, dhdeededadjust transition
deadlines® In thelncentive Auction R&Xthe Commission determined that entities receiving
reimbursement will be required, on a regular basis, to provide information to the Commission showing
how the disbursed funds had been spent and what portion of their construction is compeBerreau
has developed and set filing deadlines for a progress report (FCC Forni 2di0€dule 387) that
broadcast television stations that are eligible to receive payment of relocation expenses from the
Reimbursement Fund will fileo track how disbursements havesbhespent and identify the progress and
status of their construction effort3 he Bureau also proposed to require broadcast television stations that
are not eligible to receive reimbursement but musH
channel reassignment plan to file the same form on the same schedule during the transitié gesiod.
suggested by commenters, the form will allow the Commission to monitor the progress of the transition in
real time, identify problem areas, and as neatteelop solutions

4, Interim and Auxiliary Facilities

62. We agree with commenters thaterim and auxiliary facilities will be an important part
of the transition for broadcasters amd will take action agppropriateo facilitate the use of such
facilities and equipment® In orderfor a statiorto continue operatinon its preauction channel whilés
current primary antenna is removed atkew channel antenna installege expect many stations will
need to utilize auxiliary facilities and equipmétitin some casestationsmay wish to share auxiliary
equipment and facilities, such as broadband antemitisother stations T-Mobile encourages the

9%SeeAT&T Comments at 3; NAB Reply at 7. TEP also recom
online resource centerodo where service providers and supg
transition. TEP Comments at 2.

AT&T Comments at 2 (fithe Commi ssion should require st
bass, showing their progress against both their transition due date and the interim milestones in their transition

plans. The Commission should ensure that qualified resources are allocated to reviewing these reports, spotting

potential problem areas, and é#&ping solutions to address them. Tracking overall progress and analyzing the
causes of delays wil!]l be critical to the Commissionés
(Abroadcasters should be rwilhgan éstimra asttoovhgn a eassigher statibnewill Co mmi s
be able to complete their transition, and update those estimates periodically, based on major project milestones or
when problems arise. 0).

97 The Incentive Auction Task Force and Media Bureau RelBasesition Progress Report Form and Filing

Requirements for Stations Eligible for Reimbursement From the TV Broadcast Relocation Fund and Seek Comment

on the Filing of the Report by NdReimbursable StationMB Docket No. 16306 and GN Docket No. 1268,

Public Notice, DA 1734 (rel. Jan. 10, 2017ncentive Auction R&0O29 FCC Rcd at 6825, para. 634 and n.1768;

seealss 7 CFR A 73.3700(e)(5) (ABroadcast television stat:i
TV Broadcaster Relocation Funteaequired to submit progress reports at a date and frequency to be determined by

the Media Bureau. o0).

MCCA Comments at 8 (fAi[T]he Bureau should encourage use
.. While recognizing that a stati@annot cause more than two percent interference to another station during the

transition, CCA recommends the Bureau allow stakeholders to share equipment and facilities, when reasonable, to
expeditiously clear the spectrum band. 0).

1991n order to operatan interim or auxiliary facility atation will need to file a request fanSTA. SeeBroadcast
Transition Procedures Public Notieg 1516, paras. 487 (describing the process for filing for an STA to operate
an interim or auxiliary facility).
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Bureau to suppotiroadcasteefforts to utilize auxiliary equipment kpermittingstationgto utilize

auxiliary equipmenhot onlyfor maintaining operations on their paection channel, but also to operate
ontheirpost ransi ti on channel i n adyv an?® &Mabife also regiuestst i on 6 s
that the Bureaput in place processes tapedite the processing of requests for STA to operate auxiliary
facilities 20

63. Nothing that we adopt today restricts a stati@m¥ filing arequest foiSTA to operate on
its postauction channel using an auxiliary facility prior to its phase completits tlghile we
understand wireless providédesirethatthe 600 MHzBandbe cleared expeditiouslywe also must
maintain an orderly process and respect the interference congtrairttsetransition presents aritdat
transition scheduling plan is medataddress We will thereforeevaluate such requests in the same
manner and subject to the same standard of review that we would a station that seeks to continue
operating on its prauction channel after its phase completion éf8t&Ve alsocommitto pracess all
applicationdgn anexpeditiousnanner and wiltontinue tovork with interested parties tfficiently
process applicatior?&®

C. Confidential Letters and Prohibited Communications

64. Nearlyeverycommenter in thiproceedingaskedthat the Commissiorestateclarify, or,
if necessary, waivyehe auction rulgprohibiting certain communications to enablations to make
productive use of channel reassignment information as soon as possible after réoeimignnel
assignment in the confidenti&ttersthat will be sentapproximately three to four weeks from the date
thatthe final stage rulerasmet2®* The prohibited communications rule prohibits broadcasters and

200T_Mobile Comments &.
201 |d

2025ee suprpara.49. Additionally, as with requests for temporary joint use of a channel, the Media Bureau will
view unfavorably any application or request that the staff determingisi e likely to delay or disrupt the
transition, including by delaying or disrupting the deployment of new wireless services in the 600 MH3d&and.
suprapara.57.

203 According to FMobile, broadcast industgxperts believe that many broadcasters will seek expanded facilities in
the second filing window and stations will have little incentive to begin constructing the facility filed for in their
initial construction permiépplication In order to ensure theansition process is not delayedMbbile

recommends that the Bureau adopt processing prioritizations for applications that propose combined facilities where
the combination will result in more efficient use of spectrum, lower relocation costs, arukditesthe overall
transition, and deprioritize applications for stations operating cayw#on facilities. TMobile Comments at 7, 10.

We find that the record does not support adopting such a prioritization process at this time. Broadcastkes retain
necessary incentives to not sit idly by while an application remains pending, including the prospect of sanction
should they fail to meet their phase completion date due to their own inaction. Furthermore, our commitment to
expeditiously process apgpditions will limit the amount of time that broadcasters will have to wait for action on an
application.

2045ee, e.gAmerican Tower Comments at 3 (seeking a blanket waiver of the prohibited communicatichgoules
become effective upon receipt of comfidial letterd so that the information in such letters may be shared with
other stations operating on the same tower); CCA Commentslat (Ekking that the prohibited communications

rules regarding postuction relocation matters be relaxed); Cordilleraet al . Comment s at 17 (A
over for broadcasters, no public interest purpose will be served by maintaining the prohibited communications rule

on the broadcast industry side.o0o); CTI AestRatignbry at 9 ( en
communications between covered television |Iicensees, t

final stage rule has been satisfied in the forward auction); DTV Utah Reply at 4; ERI Comments at 2; Grundy

Comments at 2 (askgnthat the Commission clarify its prohibited communications rules to allow broadcasters to

reach out to industry professionals immediately); Joint Broadcast Commenters Comments at 4; NAB Reply at 2;

Sinclair Reply at 6; TEP Comments at 2 (asking the Coission to clarify its rule to allow broadcasters to reach

out to professionals in advance of the start of the phasiAgpiile Comments at 28 (proposing that the

Wireless Bureau modify the prohibited communications rules such that respatgdomard-auction applicants

(continuedé.)

30



Federal Communications Commission DA 17-107

forward auction applicants from comorbiddng ati ng any
strategies to other parties covered by the relevant®llé&@o mment er s concern i s tha
broadcasters from engaging in communications that would be helpful in preparing for thegimst

transition, or thait discouragesroadcasterBom makingsuch communications to avdiderisk of

violating the prohibition.In light of these comments, we now provide guidance on the rule as it pertains

to broadcasters and the pasiction transitiod particularly their ability to holdliscussions with vendors

not covered by the ruleThe WirelessIelecommunicationBureauintends to address angippropriate

waiver of the rulavhen letters regarding peatiction channel assignments are sent

65. As an initial matter, a great many preparagitiratbroadcasters may undertake with
respect tahetransition to posauction channel assignments will not involve prohibited communications.
For example, broadcasters may communicate with g@rties not covered by the prohibition, such as
consulting engineersequipment vendorand counsel, without violating the prohibition, even if the
communication discloses bids and bidding stratefjteA.broadcaster or other covered party still should
take care, however, that the third party to which such aamigations are made does not convey the
information to another covered party, which would violate the prohibition.

66. In addition, broadcasters may communicate with other covered parties regarding many
issues in the postuction transition without disclasj bids and bidding strategies. For example,
broadcasters that did not apply to participate in the auction do not have bids and bidding strategies of their
own to disclose and so may communicate regarding their owraposbn transition without violatm
the prohibition. Such broadcasters must bear in mind, however, that they still are prohibited from
communicating any other incentive auction applical
havelearred such as a c¢ han na biddisghstaategie®igFinallya broadcasted thatb i d s

(Continued from previous page)

may communicate about pestiction transition matters with three categories of restrigéety television broadcast
stations: (a) tHoté¢ aratopreacaigvdd dGzémot he reverse auc
bidding process; (b) those that did not participate in the reverse auction; and (c) those that exited the auction during
reverseauction bidding).

gpecifically, dall full power and Cl ass Aatiigroadcast t
directly or indirectly any incentive auction applicant's bids or bidding strategies to any other full power or Class A
broadcast television Iicensee or to any forward auctio
auction apficants are prohibited from communicating directly or indirectly any incentive auction applicant's bids or
bidding strategies to any full power or Class A broadc

cooperating or collaborating witrespect to, communicating with or disclosing, to each other or any nationwide

provider that is not an applicant, or, if the applicant is a nationwide provider, amationwide provider that is not

an applicant, in any manner the substance of their ommach other's, or any other applicants' bids or bidding

strategies (includingpostuct i on mar ket structure). O 47 CFR A 1.2205

26This includes completing tower surveys and structural
obtain structural analysis, tower mapping and othetpreansi ti on services months in ad
TEP Comments at 3.

207 Moreover, precautions taken will not protect a party against liability in the event a prohibited communication
nevertteless takes place&seeGuidance Regarding the Prohibition of Certain Communications During the Incentive
Auction, Auction 1000AU Docket No. 14252, GN Docket No. 268, WT Docket No. 1-269, Public Notice, 30
FCC Rcd 10794, 10799, para. 14 (WTB 20¥&)dtion 1000 Guidance on Prohibited Communicafions

208 The prohibition does not apply to communications between parties teaaigtien channel sharing agreement

filed with an auction applicationSee47 CFR § 1.2205(b)(2)(iii). Thus, a nparticipantsharer station may have

knowl edge of an auction participant shareeds bids and
Such a sharer must take care that it does not communic
broadcastes that are not parties to the channel sharing agreerBerfiuction 1000 Guidance on Prohibited
Communications30 FCC Rcd at 108002, paras. 1:20.
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did apply but kept that fact confidential also may be able to communicate regardiagigist channel
assignments without disclosing bids and bidding strategies.

67. We recognize that certain broadcasteannot communicate with other broadcasters
regarding posauction channel assignments without disclosing bids and bidding strategies (though they
may communicate with necoverecthird parties as indicated above). For example, a UHF broadcaster
with awinning bid to move to a VHF channel cannot communicate itsguagion channel assignment
without communicating its bidding strategy. Likewise, a broadcaster that publicly disclosed that it had
applied to participate in the auctionuldimplicitly disclose the results of its bidding when it discloses a
postauction channel assignment. Moreover, any communications that discloseaagimst channel
sharing arrangement effectively would disclose th
auction.

68. Sincethe final stage rulaas beemet, bidding in the reverse auctimrcomplete,
although forward auctiors still ongoing Accordingly, some relief from the prohibition for
communications among broadcasters may be appropriate, partioutelg doing so would assist the
public interest in a smooth peatiction transition. Ware sensitive tthe concerns raised by commenters
and will address them specifically at the time pmsttion channel assignment information is provided to
broadcagrs.

D. Matters Outside of the Scope of the Proceedingr Previously Addressed in Other
Proceedings

1. 39-Month Transition Deadline

69. A number of commenteraisal concerns regarding the sufficiency of therénth
transition period?® Modification of the lengtlof the 39month transition periodb ey ond t he Bur ea
delegated authority aralitside the scope of this proceediye note thathe 39monthtransitionperiod
is the subject of a petition for reconsideration that remains pending before the Commi&ibBDocket

2®gSeege.q,.Si ncl air Comments at 4 (AThe record rmethodicalyp | et e wi

whya39mont h transition of most television stations in th
(arguing that 39 months is not a realistic timeframe f
broadcasterswhobumi t t ed comments i n t hi smoqhsochedelefdrithe tjansiten t hat t h

reflects unduly optimistic assumptions, oversimplifies challenges, may compromise safety and is unlikely to be
achievable in practi c alobathjeving & emmplete buildRw withiy 39 monthgor dafier he g o
even for the majority of repacked stations operating w
Bl ock Comments at 2 (A]t] hronth goshuction poastructioptimaline desfitt@ r es t o
mountain of evidence that the repack cannot2(evenaf'sonabl y
the transition is overseen by experienced project management professionals, it is unlikely the iGonwitibs

able to complete the process in thiniype months). Conversely, other commenters, including suppliers of broadcast
equipment, acknowledge that-&®nths is an achievable time peri@keERI Comments at 1 (investments being

made by ERI and thexisting capacity provided by other suppliers should make it possible to complete the process

within the 39 months allotted); Rio Comments at 1 (highlighting that the transition can be completed on time); TEP
Comments at 2 (i Bas dudtry,dBP/T&RDB is eaxfiglentthatehe tramsitionrcanibencompleted

on ti nvedelitylRéppit 29 FCC Rcd at 3046 (fiThe process will be
achieved. 0); OTA Comments at 7 ( dneosttppodaection thaasitienggr essi v e
schedule, the Commission can and must complete the tra
order to perpetuate the fiction that all stations can be repacked within 39 months according to the repactkiag plan,

PN does not provide a mechanism to address the i mpact
NAB Comments at ii (the 3tnonth deadline has led to the development of a scheduling plan that will involve

assigning stations to consttion phases before the Commission or the stations themselves even know the scope of

work involved with their transition, which will create inefficiencies and conflicts from the outset); WOGF Reply at

1-2 (contending that the proposed plan as currentlinedtand intended to be accomplished within a 39 month

deadline is inflexible and fails to account for the necessary considerations).
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No. 12-26821° The purpose of thigoticeistoc ar r y out t HieectiGtoresigns si on o s
construction deadlinesithin the 39month period prescribed by the Commissin.

2. Requests for Clarification of Reimbursement Eligibility

70. Several peies seek clarification as to tledigibility of certain costs for reimbursement
from the TV Broadcaster Relocation FuiRe{mbursemerftund). NAB states that the Commission
should assure broadcasters that any costs associated with voluntary tratesigsonilbbe eligible for
reimbursement from the Reimbursement FtiidThe Commission anticipated the possibility of using
temporary channels, as welliagerim and auxiliary facilities to facilitate the transition and stated that the
reasonably incurredosts of such equipment would be eligible for reimbursefgiiowever, as
already made clear by the Commission, reassigned stations constructing alternate or expanded facilities
applied for opurtisadrdiet yo fwitnrhdeo witn owimbudsement foryhe dligiblee | i gi b |
costs of relocating to the channel and facilities specified i€tbsing and Channel Reassignmenbkc
Notice?** NCTA expressed concern that the cost of carriage of temporary channels should not be borne
by MVPDs?*® As staed in theTransition Scheduling Proposal Public Notidd¢VPDs are eligible for
reimbursement when they reasonably incur costs in order to maintain carriage of a broadca&fstation.

210 seeAffiliates Associations, Petition For Reconsideration, GN Docket N&6E, filed Sept. 15, 2014 at 8 and
10; Advance Television Broadcasting Alliance, Petition For Reconsideration, GN Docket {2631 flled Sept. 15,
2014 at 7Gannett Co., Inc., Graham Media Group, and ICA Broadcasting Petition For Reconsideration and
Clarification, GN Docket No. 1268, filed Sep 15, 2014 at 5.

211 See Incentive Auction R&Q9 FCC Rcd at 6796, para. 563 (delegating authority to the Media Bureau to set
construction deadlines within the transition period for all stations that are reassigned to a new channel in the
repacking procesand all winning UHRo-VHF and highVHF to low-VHF bidders).

212NAB Comments at 10. CTIA voices its support for reimbursement of costs for implementing temporary channels
and auxiliary/interim facilities so long as such expenditures are reasonablecassang to expedite the clearing of

the 600 MHz Band. CTIA Reply at NAB also requests clarification that in the event the increased temporary
interference to which a station is subject prevents a station from delivering-ggalayg signal to an MVB,

temporary alternative delivery systems, such as a fiber feed or a microwave link, are eligible for reimbursement.
NAB Comments at 145. This matter was also raised by NAB in response t&Cttalog of Costs Public Notice

and is being addressed in tipaoceeding.See Media Bureau Seeks Comment on Updates to Catalog of
Reimbursement Expensé4B Docket No. 16306, GN Docket No. 1268, Public Notice, 31 FCC Rcd 11467 (MB

2016) Catalog Update Public Noti¢e

213See Incentive Auction R&Q9 FCC Rcd a68232 4, para. 627 (fiWe will treat int
expense eligible for reimbursement and will reimburse costs for such facilities that are reasonably incurred in order

for a station to meet its construction deadline or to avoid protbpgeods off the air while repacking changes are
madeida) ;n. 1756 (explaining that one appropriate use of
operate on a different channel with different facilities than its final channel or faciitie .

24geeidat 6 82 3, Inghae case.of néripribrity(sfations, costs related to alternate channels or expanded
facilities are not Areasonably incurredéin order for t
Such stationsvill be able to continue to serve their coverage area and population served on the channel and pursuant

to the technical parameters assigned in the repacking process without having to rely on an alternate channel or
expanded facilities 0 ) .

215NCTA Commentst 23.

216 See Incentive Auction R&Q9 FCC Rcd at 68224, paras. 6289; 47 U.S.C. § 1452(b)(4)(A)(i)(ii)). Such

costs may include the reasonable costs to set up delivery of a signal that the MVPD is required to carry under the

Commi s s i earrgreles orwrsdér retransmission consent contracts, regardless of whether the station is a

winning bidder or is involuntarily reassigned to a new channel in the repacking pr8eeskicentive Auction

R&O, 29 FCC Rcdat 6824, para. 629. Stations thatmoereassigned to new channels, including winning bidders

that sustain expenses due to the repacking process, may be reimbursed indirectly. In such a circumstance, whether

an MVPD is eligible for reimbursement for such costs will depend on whether the NM&\Bguired to carry the

(continuedé.)
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Finally, WOGF seeks clarification asudho will be financially responsiblwhen other services, such as

FM, LMR, wirelesspor LPTV, are impacted by the transitiéri. With respect to costs incurred by ron
reimbursemeneligible entities, the Commission explained in theentive Auction R&3'8 that

reimbursement claims from re@gsed stations for costs incurred by paligible entities would be

limited to instances in which fAthe reassigned br o
expenses through a contracto that vemeentieerAtcktoned i nt
R&O, which was June 2, 20%% Thus, reimbursemergligible entities with such contractual obligations

may submit for consideration reimbursement claims only for expenses incurred-biigilole entities

that they are obligated to paypder such timehentered contractsTo the extent these requests seek an

affirmative declaration that certain costs will be reimbursexijecline to prgudge the eligibility of

particular reimbursement expenses, andemaind parties that whetherortno a cost i s fAreasol
incurredo and eligible for r-lgcasdbasi¥s ement will be
3. LPTV Issues

71. Commenters representing the interests of LPTV and TV translator stations filed
comments arguing that the Bureau failed to fully addifess$mpact of the transition scheduling plan on
LPTV and translator licensees and that the Bureau should take certain actions to address the impact of the
postincentive auction transition on their stations and intef&stSommenters provideseveralacions
the Commission could take to ease the impact of the transition on LPTV and translator stations, including:
forbearing from enforcement of Section 312(g) of the Act; extending the minimum distance rule for
displaced LPTV and translator stations fromn3iies to 250 miles; specifying in the transition plan when
the LPTV displacement window will open; and flexibly wiaiy rules to minimize the impact of the
transition on displaced LPTV and translator stations. We find firep®sed actions have alredusen
addresseth otherCommissiorproceeding$??> We thereforedecline to adopt any of these proposals. We

(Continued from previous page)
station under t fcary rdesormpaydosfaciity Mogifications pursuant to a retransmission
consent contract

2I"WOGF Reply at 2.
218 See Incentive Auction R&Q9 FCC Rcd at 6814, para. 602

219%1d. The Commissiofi ur t her e x pdrtias magerdceivte sugh reimbir§emdnt with respect to contracts
entered into after that date i f t hWetypara @M.170 dwe good cau
Commission also noted the possibility of r@assjined stations indirectly benefiting from reimbursement to an

eligible station if, for example, a reassigned station were reimbursed for new equipment that was to be shared with
nonreassigned stationdd. at para. 602 n.1701 (internal citations omitted).

20Whet her or not a specific cost meets the Areasonably
a caseévy-case basiseed.at 6821, para. 622 (fiThe appropriate scope
will have to be decided cncaseby-c ase basi s. 0) .

2215ege.g, Cordillera, et al. Comments at 8, n.13; DTV America Comments at 5; FAB Repl§; &PV
Comments at-3 and Reply at-3; NAB Comments at 18; PTV Comments at 3,8 Spectrum Rights Comments
at 1-:2; Watch TV Commets at 2.

222 |ssues with respect to the scheduling of the specialgqumsion displacement window (PTV Comments at-3, 9

10; Cordillera, et al. Comments at 8, n.13) and the consideration of measures to reduce the impact-of the post

auction transition on LPT¥nd TV translator stations (NAB Comments at 18; Spectrum Rights Comments at 2)

were previously addressed in the incentive auction proceeding and the separate proceeding to address the transition

impact. See Incentive Auction R&Q9 FCC Rcd at 68386, paras. 65%60 (announcing the creation and timing for

a special posauction displacement windowly me nd ment of Parts 73 and 74 of the

Establish Rules for Digital Low Power Television and Television Translator Stafigpanding the Eonomic and

Innovation Opportunities of Spectrum Through Incentive AuctiMBsDocket No. 03185, Third Report and Order

and Fourth Notice of Proposed Rulemaking, 30 FCC Rcd 14927 (A@®BY(DTV Third Report and Order The

proposal to grant a blankemiver of Section 312(g) of the Communications Act to allow displaced LPTV and TV

translator stations to remain off the air for more than twelve months (LPTV Comments at 6 and Reply Comments at
(continuedé.)
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remain sensitive, however, to the concerns of the LPTV and TV translator community and will continue
to explore measures, as we have already coeuiitt doing, to alleviate the impact of repacking on
displaced LPTV and TV translator statichs The Commission also adopted rules to permit channel
sharing between LPTV and TV translator stations as an additional means to help displaced stations that
hawe difficulty finding available channels to team with other such stations in the same predi€ament.

72. Several commenters also raise issues that are already addressed by our existiAg rules.
an initial matter, we note that LPTV and TV translator statioasdhe displaced by full power or Class A
stationsreassigned a new channel in the repacking pronagscontinue to operate on their current
channel until the displacing television statisroperationglat which timethe LPTV or TV translator
must ceaseperation$?®> We note that a change in frequency, other than for a station that is displaced, is
a fimajor changed and that applications for new
stations are currently frozé#f. Spectrum Rights sought cification as to when displaced LPTV and TV
translators may begin operating on their new displacement ciHahBelcause displacement facilities
may not cause interference to full power or Class A television stations (eitreugiien, those set forth
in the Closing and Reassignment Public Notioealternative channels and expanded facilities proposed
during the applicable filing windowfyé operation will not be contingent on the pasiction transition

(Continued from previous page)

2-3; FAB Reply at 7; DTV America Comments at 5) was also presly considered in the proceeding to address the
transition impact.See LPTV DTV Third Report and Ordd80 FCC Rcd at 14958, para. 60 (rejecting a blanket
waiver of Section 312(g)). Allowing stations to relocate their transmitter site locationrgheate30 miles (LPTV
Comments at-g and Reply at-3; FAB Reply at 7) was previously considered in the LPTV digital television

st

rulemaking.See Amendment of Parts 73 and 74 of the Commissio

Power Television anidlelevision Translator Stations, Expanding the Economic and Innovation Opportunities of
Spectrum Through Incentive AuctioidB Docket No. 03185, Second Report and Order, 26 FCC Rcd 10732,

10760, para. 58 (2011As f or FABOs pr opopsearl mi(tF AfBn cdRegpd iyc catL BTV teond
stations to use 600 MHz Band channels temporarily, the Commission previously addressed the continued use of 600

MHz Band channels by television stations in the incentive auction rulema&esgincentive Auction R& 29 FCC

Rcd at 67067, paras. 31 21. Simil arl vy, FAB6s comments with respect

channel so for futur e wunateithe subjecteoidan angoig rildmakihg (Rozqedige Inat 3

the Matter of Amendmeant f Parts 15, 73 and 74 of the Commi ssionos

Vacant Channel in the UHF Television Band For Use By White Space Devices and Wireless MicrdpBones,
Docket No. 15146, GN Docket No. 1268, Notice of Proposed Rulaking, 30 FCC Rcd 6711 (2015). Finally,
guestions about the reimbursement of expenses incurred by MPVDs in conjunction with-iecposttransition
(LPTV Reply at 3) were fully addressed in the incentive auction proceeSewglIncentive Auction R&Q9 FCC
Rcd at 681233, paras. 53854

223G5eelLPTV DTV Third Report and Orde80 FCC Rcd at 14946, para. 40.
224|d. at 14938, para. 21.

225 geeAdvanced Television Systems and Their Impact upon the Existing Television Broadcast8krboeket
No. 87268, Order, 12 FCC Rcd 14588, 14654, para. 142 (1991 Sixth Reportand Order ( ALPTV and
translator stations will be able to continue to operate until a displacing DTV station . . . is operational and would

TV

receive interference fromthe low powe?v or TV transl ator stationd); 47 CFR

LPTV stations follow informal notification procedures with respect to interference and displacement, the
Commission has declined to adopt notification requirements for theseasitudticentive Auction R&D29 FCC
Rcd at 6840 n.1866.

226 See47 CFR § 74.787(b)(1Bee Freeze on the Filing of Applications for New Digital Low Power Television and
TV Translator StationdPublic Notice, 25 FCC Rcd 15120 (MB 20169e also Initiation oNationwide First

Come, FirstServed Digital Licensing for Low Power Television and TV Translators Postponed Until Further
Notice Public Notice, 25 FCC Rcd 8179 (MB 2010).

227 Spectrum Rights Comments at 1.

228 Incentive Auction R&D29 FCC Rcd at 6836 n.38( i Di spl aced stations may apply

remains allocated to broadcast television service and is not repurposed for new, flexible uses or reserved as guard
(continued
35
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schedule and stations may begin operating at amg fidllowing the grant of the construction permit for
their displacement facilities. Finallgeveral commenters sought clagtyncerning the operation of
temporary facilities by displaced LPTV and TV translator statiéhkPTV and TV translator statien
are permitted tapply for special temporary authority to operate the facilities proposed in a pending
displacement application so long as the application is acceptable for filing and has appeared on a
proposed grant liS€°

V. ADMINISTRATIVE MATTE RS
A. Final Regulatory Flexibility Act Analysis

73.  Pursuant to the Regulatory Flexibility Act of 1980, as amertledFinal Regulatory
Flexibility Analysis (FRFA) relating to this Public Notice is attached as Appendix B.

B. Paperwork Reduction Act Analysis

74. This document des not contain proposed information collection(s) subject to the
Paperwork Reduction Act of 1995 (PRA), Public Law (¥ In addition, therefore, it does not contain
any new or modified information collection burden for small business concerns withtfemezs
employees, pursuant to the Small Business Paperwork Relief Act of 2002, Public L-48818&e44
U.S.C. 3506(c)(4).

C. Congressional Review Act

75. The Commission will send a copy of this Public Notice to Congress and the Government
Accountability Office pursuant to the Congressional Review 8ee5 U.S.C. § 801(a)(1)(A).

D. Additional Information

76. For additional information on this proceeding, contact Sasha Javid, Sasha.Javid@fcc.gov;
Erin Griffith, Erin.Griffith@fcc.gov, (202) 418660, Shaun Maher, Stna Maher@fcc.gov, (202) 418
2324, or Evan Morris, Evan.Morris@fcc.gov, (202) 4K56. Press contact: Charles Meisch,
Charles.Meisch@fcc.gov, (202) 42843.

(Continued from previous page)

bands. When requesting a new channel in a displacement application, LPTV aaddi&tar stations will be

required to demonstrate that they would not cause interference to the predicted service of full power or Class A

stations on: (1) existing channels assigned to full power and Class A stations; (2) new channels assigned to full

power and Class A stations pursuant to the Channel Reassignment PN; and (3) alternative channels and expanded
facilities proposed by such st.ations during the applic

29DTV America Comments at-3; LPTV Comments at-3 and Reply at-3; NAB Comments at 18; PTV
Comments at 9.

205ee47 CFR § 73.1633)TV Sixth Report and Ordet2 FCC Rcd at 14658, para. 144.
2315eeb U.S.C. § 604.
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APPENDIX A
APPENDIX A

Phase Assignment and Scheduling Tools

l. INTRODUCTION

1. This appendix sets forth the methodology for assigning construction deadlines to stations
to transition to new channel assignments following the broadcast telesjgotrum incentive auction.
This is necessary because potenti al fdependenci es,

television stations on prauction and posauction channels which will impact the transition process.

Stations with depndencies must coordinate in order to test equipment or begin operating on their new
channels without causing interference to other statidnanany cases such coordination may only

involve stations agreeing to operate at lower power or accept incredsgdrence for short periods of

time while the stations are performing tests,drpiendencies can often involve numerous and/or distant
stations, which makes successful coordination more complicated. The methcatbdpggdoy this

PublicNotice provides a means of breaking dependencies in order to reduce the need for coordination and
to make coordination more manageable.

2. Under this methodology, stations will be assigned to 10 transition phaisegphases
will all begin at the same time when chahreassignments are announéedhe Closing and
Reassignment Public Notideut each phase will have sequential end dates. Equipment tespogton
auction channel s wil/ be confined to set Atesting
testing period for subsequent phases will begin on the day after the end of the precedifdEpkage.
station must cease operating on its@uetion channel at the end of its assigned phase, also known as the
fiphase completion dated

3. The methodology W utilize two computerbased tools to assign stations to phases and
then to establish phase completion dates for each phase. First, stations will be assigned to phases using
the APhase Assignment Tool , 0 whi c htoideptifylameng mat h e m;
possible solutions that satisfy a set of defined rules or constraints, a solution that best meets a separate set
of defined objectives. Section Ill below discusses the Phase Assignment Tool.

4. After stations are assigned to phasesfitifth as e Schedul ing Tool 0 wi
determine the phase completion date for each phase. Phase Scheduling Tool estimates the total time
necessary for stations assigned to a phase to perform the tasks required to complete the transition process.

In addition to accounting for factors such as transmission power and tower height that are likely to impact
the time required for individual stations to complete the transition to a new channel, the Phase Scheduling

1 This Appendix updates the methodology to create a transition scheduling plan proposed in Appendix A of the
Transition Scheduling Proposal Public Notitat was released in September of 208@elncentive Auction Task
Force and Media Bureau Seek Comment on-Rasintive Auction Transition Scheduling PJ&nB Docket No. 16
306 and GN Docket No. 1268, Public Notice, 31 FCC Rcd 10802, 10819, Appendix A (MB 20l@)n§ition
Scheduling Propsal Public Noticg

247 CFR § 73.3700(b)(1)(vi)Expanding the Economic and Innovation Opportunities of Spectrum Through

Incentive AuctionsGN Docket No. 1268, Report and Order, 29 FCC Rcd 6567, 6797, para. 563 (20dditjve

Auction R&Q,af f ad pl NAssoc. of Br,d8% 8.23dde&5tDeqA. Gir, 206NMABa. FCG Vv . FCC
(subsequent citation omitted). . All

comments, reply comments, letters, and ex parte submissions referenced in citations below can be found in GN
Docket No. 12268 andvIB Docket No. 16306.

3 Seeinfra § IV.E (Sample Output) (Figures 7 and 8).
4 See infrag IV (The Phase Scheduling Tool).



Federal Communications Commission DA 17-107

Tool also accounts for potential delayeated by resource limitations that may affect when a station can
obtain resources such as new antennas or tower crews. The Phase Scheduling Tool simulates stations
completing the transition and outputs the time needed to complete each phase givemardad
(called fAsimulation ordero) in which stations hav
simulations, each with a different simulation order to generate the average time in weeks it takes to
complete a phase. Based on those result®uhsau may then exercise limited discretion to modify the

phase completion dates from the average durations calculated by the tool to account specifically for
certain factors that may warrant deadline adjustments, such as the relative length of theeestiador

each phase or seasonal considerations. For example, the phase completion date may be moved later if an
early phase consisting primarily of stations in northern regions of the United States is projected to end in
the middle of wintef. In Secion 1V below, we discuss the Phase Scheduling Tool and its inputs,

including the specific tasks required for stations to transition and the estimated time required to complete
each task.

5. The methodology set forth herein differs from that proposed ingpteBiber 30
Transition Scheduling Proposal Public Noticeseverakespects. First , in the unlikely event that a
station is predicted to incur temporary aggregate interference greatéwépercent, the Phase
Assignment Tool will be reun in an attempt to reduce the temporary aggregate interference of all
stations beloviive percent while simultaneously adhering to all constraints and objeciivesscond
change concerns the Phase Schisguool. The amount of time allocated to tower construction on
towers with multiple stations has been increased substantially. These changes were adopted in response
to comments regarding tAgansition Schedulin@roposal Public Noticeand are disce&d below and in
this Public Notice adopting the pegtentive auction transition scheduling plan.

6. This Appendix provides interested parties with sufficient information to replicate the
methodology for determining the overall transition schedule. TheePAssignment Tool implements the
objectives and constraints described in this Appendix using commesaiailjable optimization
software. The Phase Scheduling Tool leverages an open source discrete event simulation software
package using inputs describim detail in this Appendix. The data presented in this Appendix is the
output of applying this methodology to representative final television channel assignment plans for two
84 MHz spectrum clearing scenarfaand also making certain assumptions rdiggy Canada and Mexico
based on ongoing coordination with those countries.

5 This exercise of discretion will be done in consultation Wwitlovation, Science and Economic Development

Canada (ISED Canada) iagmpacts Canadian stationCC and ISED Canada are coordinating closely on
transition timing, consistent with the agSeeDecisiensd® i nt en
on Repurposing the 600 MHz Bamklgust 14, 2015, available lattp://www.ic.gc.caleic/site/smt
gst.nsf/eng/sf11049.htmiSeeStatement of Intent Between the Federal Communications Commission of the United

Statesof America and the Department of Industry Canada Related to the Reconfiguration of Spectrum Use in the

UHF Band for Oveithe-Air Television Broadcasting and Mobile Broadband SeryiteSi Can., Aug. 11, 2015,

available at https://transition.fcc.gov/ibveHagree/files/PASIIC.pdQanadian Coordination

6 See, Transition Scheduling Proposal Public NotBeFCC Rcd at 10819 (Appx. A).

" The representative examples presented herein are for illustrative purposes only and are based on channel
assignments that do not rely on or predict any auction
they are consistent withthepla gener ated by the Commi ssionds Final Tel
determination procedure based on numerous auction simulations conducted by the staff. . With the Final Stage

Rule now met during Stage 4, the auction will clear 84 MHz. This Afipe¢herefore uses two 84 MHz scenarios

as representative examples. We are not publicly releasing the underlying simulations, which makes assumptions
regarding reverse auction participation and outcomes. Interested parties can create their own thlenisbn

assignment plans for any spectrum clearing scenario by applying the Assignment Plan determination procedure to
auction simulations based on their own assumptions of likely outcomes.

8 See supra.5 and accompanying text (regarding Canadeg;iafran.25 and accompanying text (regargd
Mexico).


http://www.ic.gc.ca/eic/site/smt-gst.nsf/eng/sf11049.html
http://www.ic.gc.ca/eic/site/smt-gst.nsf/eng/sf11049.html
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Il. DEPENDENCIES AND MEANS OF BREAKING THEM

7. Beforebeginning to operate dheir postauction channels, stations ideally should be
able to test equipment on their new channelsririgy the transition, however, there is a potential for
undue interferenédetween stations that are still operating on theirguetion channels and stations
testing or operating on their pestiction channels. In adopting a methodology for assigringtuction
deadlines to transitioning stations, the staff has sought to avoid undue interference while providing as
much flexibility as possible for stations to test equipment prior to commencing operations on their new
channel s. T h e-ChaiP Grapb @Grhghndeseribdal anithe gxamples below explicitly
captures any interference that may occur between stations operating on theictfme and posauction
channels.

8. The Graph is constructed as follows: nodes are stations and a directedracts two
nodes ¢ ands )when statiors cannottransitionuntil stations bas transitioned to its peatiction channel
because the current channel of statiofinterferes with the future channel of stat@nThis relationship
is called adependency

Example 1: Dependency

o—0

9. In Example 1 above, suppose Station A and Station B haxandoadjacenrthannel
interference restrictions on all channels. Station A is reassigned from channel 25 to channel 18. Station
B is reassigned from channel 45 to channel 26. Station A musteveltannel 25 before Station B can
move to channel 26 so that neither station will experience undue interference. Therefore, the Example 1
graphic includes a directed arc from Station A to Station B since Station A must transition before Station
B (Statbn B isdependentn Station A in order to transition).

Example 2: DaisyChain
o—0—0-90

10. Multiple dependencies can be connected, formidgisy-chain Example 2 illustrates a
daisy chain of 4 stations. Station A must transition before Station B. Station Brams#tion before
Station C. And Station C must transition before Station D. Thus, Stations A, B, and C all must transition
before Station D can transition.

11. Daisy-chains can involve numerous stations and multiple transition dependencies. Figure
1 belowillustrates a single daisghain involving 29 stations in the Northeast in a simulated outcome
where the Commission repurposes 84 MHz of broadcast spectrum through the incentive auction.

° The Commi ssionds rules governing i nt auctioetraesitionail bet we en
limit interference between stations that are both operating on theauptien channels and between stations that are

both opeating on their posauction channels, respectivelgee also infr& 111.A.20 (1) (defining the constraint

which will be used by the Phase Assignment Tool to avoid undue interfehericg the transition).
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Figure 1: Stations are nodes in gray, arcs connecting statiopgesent a dependency. Nodes in blue are
stations involved in a 2S8tation daisy chain.

12. Successful coordination to avoid undue interference among the stations illustrated in
Figure 1 will be challenging, given the number of stations involved and their distance from one another.
In order to reduce or eliminate the need for coordination,liaemcould be broken by assigning stations
to transition during different time periods or Apl
needed to break the chain completely so that every station in the chain could transition without the need
for coordination. A large number of transition phases undercuts other potential transition goals, such as
transitioning stations within the same region at the same time and avoiding the need for multiple channel
rescans by viewers. Therefore, in ordebbatance these goals, a certain numbestations within a daisy
chain would need to be assigned to the same transi
chain into a more manageable size. For example, the six nertfustrstations in th29 station daisy
chain in Figure 1 above could be assigned to the first transition phase. Each station in this collapsed daisy
chain would have to coordinate with one or more of the other stations in the chain in order to test their
equipment without ungk interference, but such coordination would be more manageable because of the
much smaller number of stations, particularly if they are also more localized geographicallgver, as
illustrated by Exampl e 3 be ltandependdnaes,krownfa 6 s anal y:
fcycles, 0 cannot be broken by assigning stations |
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Example 3: Cycle

13. Example 3 shows a cycle consisting of three stations. Station A needs to transition from
channel 20 to channel 17; Station &ds to transition from channel 28 to channel 20; and Station C
needs to transition from channel 17 to channel 28. Becdiubeee stations camot operate
simultaneously on channels 17, 20, or 28, they must transition from theiugtien to their pdsauction
channels simultaneously in order to commence operation on the@yagin channel. They must also
coordinate in order to test equipment on their {@asttion channels without causing increased
interference to one another. In such circumsanthe dependencies between stations cannot be broken
by assigning stations to different transition phases and these stations must be assigned to the same phase.

14. Cycles of much greater complexity than Example 3 are likely to occur during the post
aucton transition process. Figure 2 belshowsanother simulated outcome in which the auction
repurposes 84 MHz of broadcast spectrum. The cycle consists of 196 stations and reaches from the
Southeast region of the United States through the Northeasttardanada.

Figure 2: Stations are nodes in gray, arcs connecting stations represent a dependency. Nodes in blue
are stations involved in a 19%ation cycle.

15. The challenge created by daislyains and cycles described above becomes more
complicated when all dependencies are considered. {0h#&ygs can intersect and overlap, creating a
larger and more complicated daislyain. A cycle can also be part of a gackain. As a result, hundreds
of stations may be intatependent and one station may require tens (or even hundreds) of stations to

5



Federal Communications Commission DA 17-107

transition first in order to be able to begin operating on its@ostion channel. Figure 3 below shows
another simulad 84 MHz outcome with setof 796 interdependent stations.

Figure 3: Stations are nodes in gray, arcs connecting stations represent a dependency. Nodes in blue are
the 796 stations with shared dependencies.

16. As indicated above, transition phases amuseful tool to address dependencies between
stations. Stations may be assigned to different phases in order to break daisy chains, or to the same phase
in order to facilitate coordination by stations involved in a cycle, or to achieve other goatefeve
interdependent stati ons as bnkedsiatioh sal and thelindividsiah statonsprh a s e
the linkeds t at i o linkedstationsad@tatiadns that are part of a linkedtiation set must codinate
their testingwith otherstations in the set so as to avoid undue interference and must transition to their
postauction channel together.

17. Another means of breaking dependencies is to allow temporary, limited increases in
stationto-station (pairwise) interference that exceeddthe5 per cent all owed under
rules governing prauction and posdtansition interference relationships. As discussed i taasition
SchedulingProposal Public Noticeallowing temporary, limited increases in pairwise interference will
significantly reduce the number of dependencies between stations and in turn reduce the size, number,
and complexity of daisy chainsandcycdleaddi t i onal ly, the staffbés anal
temporary, limited increases in pairwise interfeeendll not result in significant aggregate interference
increases!

10 See Transition Scheduling Proposal Puliatice,31 FCC Rcd at 10823, 10832 (Appx. A), paras. 16, 278.

11 See idat 10832, para. 28. Although all simulations have substantiated that significant aggregate interference
increases are unlikelgée infra8 111.B.1 (Baseline Results)), tHgureau will check the maximum aggregate
interference incurred by each individual station and, if greater than five percent, attempt to find an alternative
solution that reduces the interference of all stations to below five pergertPublic Noticgam. 18.

a
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18. Another means of breaking dependencies would be to assign stations in complicated
daisy chains or cycles to operate on temporary channels prior to transitioning to theuqimst
chanre | s . Stations assigned to temporary channel s w
channels and then to their ultimate pasttionchannels. Because the overwhelming majority of
commenters were opposed to mandatory temporary mbtres alopted methodology will not require
any station to use a temporary channel during the transition. Hovaswiscussed in tifeublic Notice
staff will consideoluntaryrequests by stations tseeitherindividual temporary channealr temporary
joint use of a channef®

M. THE PHASE ASSIGNMENT TOOL

19. Under the methodology we adopt, stations will be assigned to one of 10 transition phases.
Every station in a phase must cease operating on i#syaten channel at the end of the phase, the
phase completion date. Stations will be assigned to phases using the Phase Assignment Tool. This
Section discusses the Phase Assignment Tool as well as the consteajniges by which all
assignments generated by the tool must abidepbjadtives i e., goals for creating the assignments).
We begin by listing the specific constraints that will be imposed and the objectives fadledved by a
discussion of the results of staff analysis illustrating the rationale underlying the peacedur

A. Constraints and Objectives

20. Based on the staffés analysis and the recor
constraints and objectives for assigngtgtionsto phases. Phase assignments must satisfy all of these
defined constraints. The objedwes will be applied to identify a solution that best satisfies the
Commi ssionébés transition goal s. The Phase Assi gnm
listed below. Subsequeobjectivesare constrained by prior objectives.

Constraints:

(1) A station cannot cause more than two percent new interference to another station during
the transition. This constraint seeks to avoid undue interference during the transition and
to provide stations with as much flexibility as possible to test equipometiteir post
auction channels before transitioniigAlthough in many cases stations may be able to
achieve these goals through coordination with affected stations, coordination may not be
feasible in situations involving largecale and complex dependés among stations.

As discussed in more detail in tiitsiblic Notice allowing temporary, limited increases

in pairwise interference will reduce the number and complexity of dependencies without
resulting in significant aggregate interference increaBesng so is also likely to

promote other potential goals, such as reducing the number of channel rescans. Although
allowing higher levels of temporary interferedcap to five percerit would further

2Sege.g, CCA Comments at 9; Cordillera, et al. Comments at 8 n.11; FAB Reply at 1; Joint Broadcast
Commenters Comments at 16; NAB Comuseatt 15, Reply at 5; Sinclair Reply at 6; WatchTV Comments at 1.

13 Public Noticeat1ll.B.2 (Temporary Joint Use of Channels and Temporary Indali@hannel AssignmentsBee
alsoBroadcast Transition Procedures Public Notatel415, paras. 487 (describing procedures for requesting
special temporary authority to, among other things, operate on a temporary channel on an individual or joint basis

SED Canada is considering using a similar approach for Canadian stations and specific transition details will be
published as part of its domestic process. As a result, the Baseline Results section of this Appendix may change as
set forth in thisAppendix. See infraAppx. A § Ill.B.1 (Baseline Results).

S While the restriction on temporary channels was included as a constraint in the proosstion Scheduling
Proposal Public Notice31 FCC Rcd at 108286 (Appx. A), paras. 20), because wid not require any station to
use a temporary channel during the transitid® unnecessary to include this restriction as a constraint in the final
tool. The tool will not assign stations to temporary channels even absent such a constraint.

16 Seesupra § Il (Dependencies and Means of Breaking Them).
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reduce dependencies, we will allow no more than twogmeras a balance between
avoiding undue interference and achieving the goal of limiting dependencies.

(2) No stations in Canada will be assigned to transition before the third transition phase.
Due to dependencies between domestic and Canadian stations tieajition plan with
Canada was agreed to by the FCC and Innovation, Science and Economic Development
Canada (ISED Canada). In keeping with our discussions with ISED Canada, stations in
Canada will generally be assigned to later transition phasef) andcase before the
third transition phase. This constraint will promote efficient use of dvosser resources
and respect the minimum notification periods to Canadian TV stations established in
| SED6s 600 WMHz decision.

(3) There will be no more thatOtransition phasesLimiting the number of transition
phases to 10 strikes a reasonable balance between decreasing the number of linked
station sets in each phase anlder transition goals, such as transitioning stations within
the same region at the sanime and avoiding the need for multiple channel rescans by
viewers. Limiting the number of phases to 10 also will facilitate monitoring of the
transition proces¥ Canadian stations not impeding the transition of U.S. stations or the
ability of the U.Sto repurpose the new 600 M may be permitted to continue to
operate beyond the tenth phase based on rules to be established by ISED Canada.

(4) All stations within a DMA will be assigned to no more than two different transition
phases.This DMA constrainprovides similar benefits to a purely regional approach.
By clustering stations in a particular geographic area into the same transition phase, this
constraint will make resource allocation more efficient. For instance, tower crews will be
able to focumn multiple stations in a specific area during a single phase. Importantly,
the constraint will limit the number of rescans consumers will have to complete as a
result of the transition. While this constraint potentially limits the ability of the tool t
minimize the number and/or size of linkethation sets within a transition phase, on
balance we believe that the benefits to consumers and broadcasters outweighs the burden.

(5) The difference in the number of stations in the largest transition phasbeascallest
transition phase will be no more than 30 statiéhJ.his constraint balances the number
of assigned stations in each phase, which in turn helps manage limited resources by
ensuring that they can be spread more evenly across the 10 transition phases.

17 SeeDecision on Repurposing the 600 MHz BaAdgust 14, 2015, available lattp://www.ic.gc.ca/eic/site/smt
gst.nsf/eng/sf11049uml.

18 Note that the methodology assumes tiltvinning bidders affecting the first phase of the transitibio have

agreed to go offir completely, or that become a channel sharee of another station withaagiist channel

assignment, wilhave gone dark before the stations in the first transition phase begin testing of their eq@gment (

two months before the end of the first transition phase). This assumption is reasonable given the expected timeline
for paying winning stations anddtestimated time for the first phase to complete.

19 SeeExpanding the Economic and Innovation Opportunities of Spectrum Through Incentive AGitiddscket
No. 12268, Second Report & Order and Further Notice of Proposed Rulemaking, 29 FCC Rcd 13831, 130
para.23 (2014) [SIX R&O).

20| it is not feasible to assign stations in such a way that the difference in the number of stations in the largest
transition phase and the smallest transition phase is less than or equal to 30 stations, then arooptithizat
performed minimizing the difference between the largest transition phase and smallest transition phase, and
subsequent optimizations will be limited to no more than 1.1 times the number found in this optimization. This
strikes an appropriatealance between restricting the difference in size between the largest and smallest transition
phases while providing additional flexibility to achieve other objectives.


http://www.ic.gc.ca/eic/site/smt-gst.nsf/eng/sf11049.html
http://www.ic.gc.ca/eic/site/smt-gst.nsf/eng/sf11049.html
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(6) Every transitioning station will be assigned to orensition phase.

(7) No phase can have more than 125 linked statidbhe.dependencies created by the
interference constraints can affect a large number of stations across large geographic
areas. This constraint will limit the effect of those dependenciesatite extent that
coordination is needed, facilitate a manageable transition process for broadcasters. We
believe the 125tation limit strikes a balance between minimizing dependencies and
other goalg!

8 No station falli ng gomforpurpodesofthedbasepSchedulmdg e d 0 ¢
Tool will be assigned to Phase& This constraint will help to ensure that the stations
facing the most challenging and timmensuming transitions have adequate time, and to
avoid the risk of such stationsdelayy ot her sé transitions in th

Objectives:

(1) Assign U.S. stations whose gection channels are in the 600 MBand to earlier
phases in order to clear the 600 MHz Band as quickly as possible, while simultaneously
assigning all Canadian stains and U.S. stationshosepre-auction channels are in the
remaining television bands (U.S. -Bénd stations) to later phases, where possifleis
objective promotes a number of goals. It helps to clear the 600 MHz Band expeditiously.
It also avoidghe problem of Canadian and U.S. stations competing for limited resources
and provides Canada with the time needed for its transition. To implement this objective,
the Phase Assignment Tool weights assignments for stations transitioning from the 600
MHz Band after transition Phase 8. Similarly, the Phase Assignment Tool weights
assignments for Canadian stations and U.Sbakd stations assigned to any transition
phase earlier than Phase 9. The weights for stations not transitioning out of the 600 MHz
Band before Phase 9 is significantly higher than the weights for U.$hahd stations or
Canadian stations transitioning ealyThe Phase Assignment Tool minimizes the sum
of all weights incurred by the phase assignments.

(2) Minimize the sum, over all DMAg{ the number of times a DMA must rescahis
objective benefits viewers by minimizing the number of rescans necessary in a market
and creates regionalized clusters that will make resource allocation more efficent.
with the fourth constraint abovihe use of DMAs iempts to provide similar benefits to
those that would flow from a purely regional approach. This Didd&ed objective
attempts to move all stations within the same DMA into the same phase if such a solution
can be found consistent with eonstraints and prior objectives.

(3) Minimize the total number of linked stationd/hereas the seventh constraint above
limits the total number of linked stations in a phase to 125, this objective minimizes the
total number of linked stations throughalt phases of the transition. This objective
seeks to provide as many stations as possible with the ability to test their equipment on
their postauction channel while simultaneously broadcasting on theiagpcgon

2Lf it is not possible to limit the number of linked stations in a phase to 125atheptimization will be performed
minimizing the maximum number of linked stations in any phase, and constraining the number of linked stations in
any phase in subsequent optimization to no moreltatimes that maximum number. This strikes an appripria
balance between minimizing the number of linked stations in any phase while providing additional flexibility to
achieve other objectives.

22 See infrag IV.C (PreConstruction Stage Inputs).

23We use the following weights when determining assignméhg: stations in the 600 MHz Band assigned to
phase 9 are assigned a weight of 20; U.S. stations in the 600 MHz Band assigned to phase 10 are assigned a weight
of 200; U.S. TVband stations and Canadian stations assigned before phase 9 are assigndadalveigh
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channel without the need to coordinate

(4) Minimize the difference between the number of stations in the largest transition phase
and the smallest transition phas8imilar to the fifth constraint above, this objective
equalizes the number of assigned stations in each phase by minimizimguximsum
difference. We believe that evening out the number of stations assigned to each
transition phase will help manage limited resources by ensuring that they can be spread
more evenly across the transition phases.

21. After the FhaseAssignmeniTool has @&termined an assignment of all stations to phases,
the aggregate interference fachstation in each phase will be calculated. In the unlikely event that any
station is predicted to incur aggregate interference greatefiviegercent, we will rerun the Phase
Assignment Tool to attempt to find an equivalent solution that satisfies all of the previous optimations.

22. The Phase Assignment Tool may also be ukethgthe transition to consider proposed
changes to and, as appriate, modify phase assignments where such reassignments will not impact the
overall schedule. Wecognizethat unforeseen events may occur during the transition that may warrant
adjustments in order to ensure that the transition proceeds in a tasbigrf. If we modify phase
assignments during the transition, the Phase Assignment Tool will restrict reassignments to later
transition phases in order to provide certainty to stations that any adjustments will not require them to
transition earlier thatheir originally scheduled phase completion datay exceptions will require the
consent of any station moved to an earlier phase.

B. Preliminary Results of Staff Analysis
1. Baseline Results

23. This Section presents results from running the Phase Assignment Tool using
representative final channel assignment plans, for two alternative 84 MHz spectrum clearing scenarios.
We have updated these Baseline Results from those usedTirattsition Schedulingroposal Public
Noticeto reflect the fact that higher clearing targets above 84 MHz are no longer relevant given the
current status of the incentive auction. In each scenario, all of the constraints above are satisfied and the
objectives applied in therder specified above. The joint transition plan will consist of U.S. and
Canadian stations. We also assume that Mexican stations will have already completed their transition to
their new channels below channel 37 prior to the end of the first phase.

24, Figures 4 and 5 below present histograms for these two representative 84 MHz scenarios,
showing the total number of broadcast stations that transition in each phase and within each phase how
many are (a) Canadian statichéh) U.S. stations whose peaictian channel is in the new 600 MHz
Band and (c) other U.S. stations that nevertheless must change channels. The figures show that the 600
MHz Band is mostly clear of U.hased impairments by the end of Phase 8. Also, the very few Canadian
stations that maynpede U.S. stations from transitioning are assigned to early transition phases. Table 1
sets forth the number of stations that are part of lirdtation sets in each of the two scenarios. Table 2
details the maximum temporary aggregate interferendeu{ated consistent with the methodology

24 See suprparal7n.ll

25The Phase Assignment Tool assumesMetican stations will have transitioned to their new channels before the
phase completion date of the first transition ph&eeExchange of Coordination Letters with IFT Regarding DTV
Transition and Reconfiguratioof 600 MHz Band Spectryid.Si Mex., July 15, 2015, available at
http://wireless.fcc.gov/incentiveauctions/legmmogram/resources.htrilexican Coordinatioh

26 All Canadian stations are included in the simulations. Those Canadian analog stations that will remain on their
current analog channel but are required to convert to digital are not currently reflected in the Phase Assignment
Tool. However, the final joint tresition plan and schedule will include all analog and digital Canadian stations
changing channels and/or converting to digitse also, supra.5 and accompanying text.

1C
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presented in the Aggregate Interference Public Nétitdggt any station would face during the transition
in either of the two 84 MHz scenarios.

Phase Size Distribution
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27 See ISIX R&029 FCC Rcd at 130748, paras. 8.2.
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Scenario | # of # of Size of the | Median # of # of % of U.S.
stations linked largest linked linked stations in | DMAs with
that must | stations | linked- station set| station largest more than
move to station set | size sets phase one rescan
new
channels

A 1,297 752 125 3 89 136 36%

B 1,289 717 116 2 72 140 39%

Table 1: Comparison between 84 MHz scenarios

Scenario . Number of stations with
Pairwise temporary Max aggregate .
. S ; aggregate interferencg
interference limit interference
greaterthan 2%
A 2.0% 1.39% 0
B 2.0% 1.46% 0

Table 2: Two84 MHz scenarios showing impact on temporary aggregate interference with a 2%
pairwise limit
V. THE PHASE SCHEDULING TOOL

A. Overview

25. After stations are assigned to phases by applying the Phase Assignment Tool, we will use
the Phase Scheduling Tool to inform the determinaticapbfase completion date for each phdséhe
Phase Scheduling Tool estimates the total time necessarytfonstaithin a phase to perform the tasks
required to complete the transition procelssthis Section, we discuss the Phase Scheduling Tool and its
inputs, including the specific tasks required for stations to transition and the estimated time required t
complete each task.

26. The Phase Scheduling Tool models the various processes involved in a station
transitioning to its posauction channe® It divides these processes into two sequential stégethe
APLCenstruct i @nt hSet afgCeoon sat nr dvhild separate Bacespewitliin a stage may
occur concurrently, such as equipment procurement and zoning applications, all processes within the Pre
Construction Stage must be complete before the station is ready to move tmstrei€ion Stage. For
example, in the model, the Construction Stage process of installing a new primary antenna cannot occur
until after the new antenna is manufactured and delivered during t@@oRstruction Stage. A transition
phase cannot end undill stations in the model assigned to that phase have completed both stages and are
ready to operate on their pesiction channels.

27. Some processes require specialized resources that may be in limited supply. The Phase
Scheduling Tool models these lied resources by constraining the amount available at any given time.
If a station needs a constrained resource to complete a process, and the resource is unavailable because
other stations are using it, the model places the station in a queue urdduired resource is available.
As described in more detail below, the processes within each phase are not designed to be a
comprehensive listing of every task required to complete the transition; we have instead separated those
processes which need resoes that are most limited in supply and therefore likely will have the biggest

28 The phase completion date for each phase will also be the construction permit deadline assigned to each station
within a given phase. This is the date that each stationmvétphase will be required to cease operating on its pre
auction channel.

29 As discussed in thRublic Notice the Phase Scheduling Tool does not mandate that broadcasters use particular
vendors or access resources in a particular order in the real Wwadd simulation tool created to assist the
Commission in setting reasonable deadlines for phdaelslic Noticeat para. 30.

12
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impact on scheduling.

28. For each Stage, the Phase Scheduling Tool uses two inputs: (1) the time it would take
for a station to complete the tasks required for that stagerdsallirces are available when needed; and
(2) the estimated availability of constrained resources. The Phase Scheduling Tool uses these inputs to
calculate how long it will take each station within a transition phase to complete all work associated with
both Stages. The output of the tool is the estimated number of weeks from the start of the transition
required for all stations assigned to a phase to complete all of the necessary transition tasks, test
equipment on their postuction channels, and be rgad operate on their pesatction channels.

29. Since it is not possible to know the exact order stations will begin each process, the Phase
Scheduling Tool uses discrete event simulation to model this uncertainty. The Phase Scheduling Tool
does assume, h@ver, that a station assigned to an earlier phase will begin iSdhistruction Stage
processes requiring a constrained resource (e.g., ordering an antenna) before a station assigned to a later
phase. By assigning the station order within a trangitibnha s e r andoml y , called the
and simulating the transition processes, the Phase Scheduling Tool provides a single estimate of the time
required for all stations assigned to a phase to complete each transition phase. The Phase Scheduling
Tool operates by simulating stations completing the transition and outputs the time needed to complete
each phase given a simulation order in which stations have access to scarce resources. The tool will run
100 simulations each with a different simulatarder. The tool then provides the average time in weeks
it takes to complete a phase. Based on those results, the Bureau may then exercise limited discretion to
modify the phase completion dates from the average durations calculated by the toald acco
specifically for certain factors that may warrant deadline adjustments, such as the relative length of the
testing periods for each phase or seasonal considerations. For example, the phase completion date may be
moved later if an early phase consigtprimarily of stations in northern regions of the United States is
projected to end in the middle of wintér.

30. The Phase Scheduling Tool also enables the staff to analyze the sensitivity of transition
phase time estimates based on changes in input Bat&ng the transition, as new information becomes
available, the tool can be rerun to assess the potential impact of unforeseen developments on the overall
schedulé! To give additional certainty to statiorifwe decide to use the Phase Scheduling @adhg
the transition to modify phase completion dates, we will not move any phase completion date forward
without the consent of the impacted station

31. The following subsections detail the specific processes or tasks that the Phase Scheduling
Tool models for each stage, as well as the estimated time and resource availability for each process. We
adopt the estimates provided in thansition Schedulingroposal Public Noticevith the exception of
time allocated to tower construction on towers with multiple stations. The revised estimates are based on
data contained in the&/idelity Reporf? submissions from interested parties, submitted comments, and
informational discussions with tower crew companies, other antenna and transmitter manufacturers, and
broadcaster® We believe that the estimates are conservative and that they reasonably capture each

30 See supra.5 and accompanying text (regarding requirement to consult with ISED Canada).

31 For example, inthe unlikelyeven t hat a station is deemed fAunable to co
Closing and Reassignment Public Notittee Bureau may need to modify the transition schedule in order to grant an
application filed during the first priority window for an altate facility or channeSee Public Noticat para. 45.

See also idat §111.B .1 (Consideration of the Transition Schedule When Evaluating Requests for Alternate

Facilities, Expanded Facilities, Alternate Channels, STAs, and Waivers of Transition Deadlines)

32 SeeMedia Bureau Seeks Comment on Widelity Report and Catalog Costs dfdP@egpenses and Estimated
Costs GN Docket No.1268, Public Notice, 29 FCC Rcd 2989 (MB 201Wjidelity Repoit

33 See, e.g.Letter from Digital Tech Consulting, AttaclBroadcast Spectrum Repacking Timeline, Resource and
Cost Analysis Stug4 (filed Nov. 6, 2015) (DTC Study); Letter from Digital Tech Consulting, Att&@sponse
to T-Mobile and CCA Reports on the Broadcast Spectrum Repacking Timeline, Resource and C(ide&tdy.
(continuedé.)
13
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aspect of the transition. The final subsection belowvslgample outputs of the Phase Scheduling Tool
for the two baseline Phase Assignment Tool simulation set forth in the prior section.

B. Modeling the Transition Stages

32. The individual tasks required for a station to complete its transition have been grouped
into two stages(1) the PreConstruction Stage an{@) the Construction Stage. In the RPenstruction
Stage, a station completes two tasks: ordering and delivery of the main and auxiliary antennas; and
administration and planning work, which includes ngpiadministration, legal, possible structural tower
improvements, equipment modifications, and other activities. In the Construction Stage, a station
completes two additional tasks: construction related work and tower crew work. The tasks included in
each Stage are shown in Figure 6 below.

Pre-Construction Stage| _ Construction Stage _
e

Antenna Manufacturing /

J\

Administration/ Planning/

J

Construction Related Worly
l

Tower Work /

33. The Phase Scheduling Tool groups together all tasks within a stage that can be done
regardless of how many other stati@me performing similar tasks. However, sincadhme two
constrained resources that are dependetti@actions of others (antenna deliveries and tower crew
availability), these tasks are separated out and the model considers how resource availability impacts the
total completion time for any statiom either stage. We note that there are many other resources that are
not specifically identified but are essential to
analysis and the record developed to date, resources such as auxiliama amé@ufacturing, transmitter
manufacturing, transmission line manufacturing and RF component installers do not affect the time
required for a station to complete its transition. The availability and manufacturing capacity of these
resources have beereittified as being sufficient to fulfill the expected demand during the transition (i.e.,
these resources have been designated as being fiuni
broken out separately in the Phase Scheduling Tiastead, adlustrated in Figure 6, the tasks related to
these unconstrained resources have been grouped into the general tasks of Administration/Planning,
which is within the Pre&Construction Stage, and Construction Related Work, which is within the
Construction Stag®* The Phase Scheduling Tool uses conservative estimates for the time requirements
in order to assure that they meet the individual needs of each station.

a19[auro’)
uonIsuelr],

a19[auro’)
UOTIONINSU0T)-21]

[
[

Figure 6: Overview of the transition stages

(Continued from previous page)
17, 2016) (DTC Responsive Study); Letter froAvidbile USA, Inc., Attach.On Time and On Budget:

Completing the 600 MHz I ncenti ve AManthRaonatioR Bgadiimek i ng Pr o
and the Budget Established by Congr@gssh. 17, 2016) ((Mobile Study); Letter from IMobile USA, Inc.,

Attach.,On Ti me and On Budget: A Response to Digital Tech
State of Broadcaster Relocation Resouré=d May 11, 2016) (IMobile Responsive Study)See also Public

Noticeat §lIl.A.2 (Phase Scheduling Tool).

34 Other required resources such as RF consultants and structural engineers will need to complete their work by the
end of the initial 3month filing window for construction permit applications, and therefore, also are not considered
a constrained resource for purposes of the Phase Scheduling Tool.
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C. Pre-Construction Stage Inputs

34. There are two components to the-Renstruction Stage: (1) the @mequired for
antenna equipment to be ordered, manufactured and delivered (a significant constraint) and (2) the time
required for all other planning and administration activities necessary to prepare for construction (called
AAdmi ni st r at The AdmiistrationiPlanngh@ omponent includes zoning, administration,
legal work, and preonstruction alterations to tower and transmitter equipment. Since administration and
planning activities take place in parallel and the activities of one stagamékely to impact the ability
of others to perform the same activities, the model simply estimatestdhémeneeded to complete all
of these activities.

35. The Phase Scheduling Tool categorizes stations based on the difficulty of completing
these activities. The Commi ssion used a similar fb
Final Channel Assignmeft. Time estimates were derived by taking estimates from Widelity and, where
appropriate, addi ng A stimaeoktide time reqeiredswouldtbé aaconservhtige o v e r
one® The time estimates are shown in Table 3 below.

Station Classification | Administration/ | Based on Widelity Case
Planning Study®’

NnCompl i*®c at (72Weeks Case 4

DTV 32 Weeks Case 1

Class A 24 Weeks Case 3

Table 3 Estimates for Administrative/Planning work

36. The Administration/Planning time estimate establishesrinenumamount of time
required for a station to complete the ®enstruction Stage. While Administration/Planning work is
occurring, fations likely will also place orders for their main antennas. The time estimates for this
component of the Pr€onstruction Stage include manufacturing and delivery time once the antenna
manufacturers receive orders from stations. If no station haditdowits main antenna to be
manufactured and delivered, then the maximum amount of time it would take any station to complete the
PreConstruction Stage would be the 72 weeks all otte
planning activities.However, the ability of manufacturers to produce enough antennas may impact the

35 Application Procedures for Broadcast Incentive Auction Scheduled to Begin on March 29T @isical
Formulas for Competitive Biddin@0 FCC Rcd 11034, 11176 (Appx. E) (WTB 201A)¢tion 1000 Application
Procedures Public Notige

% TheWidelity Repore st i mates that Administration/Planning could
(primarily due to zoning), up to 20 weeks for the average DTV station and up to 12 weeks for the average Class A or
other lower power station. To be conservative, we added another 12 weeks to the Administration/Planning estimates
for the noncomplicated wtions since these timelines were more aggressive. However, we expect this work will

start during the 3nonth filing window for construction permits (if not earlier, when each station receives its

confidential letter with its final channel assignmentidelity Report29 FCC Rcd at 30376 (Widelity Case

Studies).

37 Details on each of these case studies can be found \itiedity Report Id.

%For the purposes of the Phase Assignment Toole and the
at locations previously determined as likely to face extraordinary hur8kssBroadcast Incentive Auction

Scheduled to Begin March 29, 2016; Procedures for Competitive Bidding in Auction 1000, Including Initial

Clearing Target Determination, Qualifygrto Bid, and Bidding in Auctions 1001 (Reverse) and 1002 (Fojward

GN Docket No. 1268, Public Notice, 30 FCC Rcd at 8975, 9104, paras8242015) Auction 1000 Bidding

Procedures Public NotigeAuction 1000Application Procedures Public NoticBOFCC Rcd at 11176 n.9 (Appx.

E) (ACertain towers wild.|l reqguire extraordinary means t
following locations in the U.S. will be considered extraordinary: Mt. Sutro, Willis Tower, Hancock Building,

EmpireSt at e Buil ding, Times Squar e, Mount Mansfield, Look
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overall schedule. Therefore, the Phase Scheduling Tool includes antenna manufacturing and delivery as a
specific resource constraint. The Phase Scheduling Tool consstet®a to have completed its Pre
Construction Stage only after all of its Administrative/Planning work is completed and its antenna is
delivered.

37. For purposes of delivery time estimates, stations are divided into two categories, based on
the assumptiorhat manufacture and delivery of directional antennas for full power stations will require
more time than for nodirectional and Class A antennas (of either type). The time estimates shown in
Table 4 are based on the assumption that the antenna marerfautilirbegin manufacturing antennas as
soon as the orders are received unless they are manufacturing at their current®apacity.

Station Classifications | Time to deliver requested
antenna

Directional DTV 24 Weeks
Antennas

Non Directional and 12 Weeks
Class AAntennas

Table 4 Standard estimates for satisfying antenna requests

38. The Phase Scheduling Tool also includes a specific number of antennas that can be
manufactured and delivered at any given time. Based on those numbers, some statiorabieap be
receive their antennas without waiting for any additional time, but other stations may have to wait for
their antennas to be delivered. The Phase Scheduling Tool will place such stations in a queue until the
antenna can be delivered, based orsthieat i onés assi gned rMdmabdddion,then a si n
Phase Scheduling Tool will assume that manufacturers have an inventory of 20 antennas at the start of the
39-month transition period, and that capacity will increase over the coursetadrikéion period. These
assumptions are listed in Table 5 beltw.

Capacity
Category Year 1 Year 2 Year 3
Antenna Manufacturing | 80/Month 84/Month 88/Month
Capacity

Table 5 Antenna Manufacturing Capacity Estimates

39. The completion of the Pr€onstruction Stage for a given station is the maximum
completion time for these two activitiesither Administration/Planning activities or the manufacture
and delivery of the antennas. For stations in early phases, more tiaily wgll be required for
Administration/Planning. Stations assigned to later phase will likely have completed

39 The time estimates for antenna delivery are generally consistent with, if not more conservative than, those cited in
theWidelity Reportwhich estimated 3 months except for deliveries to complicated statdidelity Report29
FCC Rcd at 30346.

40 For example, assume that five stations (A, B, C, D, and E) with simulation order 1, 2, 3, 4, and 5 respectively,
need to have an antenndidered to complete the Pi@onstruction Stage, there are currently only three antennas
available, but additional antennas are being manufactured over time. Stations A, B, and C will each be able to have
their order fulfilled for their antenna without hiag to wait. Stations D and E will need to wait for their order for an
antenna to be fulfilled. When manufacturing capacity becomes available, station D will receive it, and when
capacity for a second antenna becomes available station E will receive it.

41 These estimates are based on public statements by manufacturers regarding their planned ramp up in anticipation
of the transition and the assumption that these manufacturers plan on maintaining mark&eshare Wireless

Estimator, ERI to accetate completion of TV channel repack post FCC's Broadcast Incentive Auction, (April 19,
2016),http://wirelessestimator.com/articles/2016/anidt-mobile-deatfor-crewsandfacilities-puts 39-month
repackdeadlinecloserto-beingmet/ We also assumed a conservative 5 percent growth rate.

16


http://wirelessestimator.com/articles/2016/eri-and-t-mobile-deal-for-crews-and-facilities-puts-39-month-repack-deadline-closer-to-being-met/
http://wirelessestimator.com/articles/2016/eri-and-t-mobile-deal-for-crews-and-facilities-puts-39-month-repack-deadline-closer-to-being-met/

Federal Communications Commission DA 17-107

Administration/Planning activities before the delivery of their antennas, so in most casamBeiction
Stage will be completed when thaimtennas are delivered.

D. Construction Stage Inputs

40. Construction Stage modeling is similar to f&enstructionStagemodeling and consists
of two activities: (1) the time to complete all/l [
Wo r kabd (2) the time required by tower crews to complete installation of equipment on the tower. As
with PreConstruction Stage activities, these activities can occur in parallel but the estimated completion
time for the Stage is the time required to comgkaith these activities. In addition, like the
Administration/Planning category in the Reenstruction Stage, the Construction Related Work category
is a catchall category that incorporates several types of activities. The estimated time for thisycatego
includes estimates of the time to complete all construction work and associated management and
coordination activities. More specifically, Construction Related Work includes estimates for the time
associated with installing the transmitter componaasbiners, RF mask filters and the transmission
line to the tower baseConstruction Related Work also allows time for any possible installation of liquid
cooling systems, AC power, and connection to remote control equipment and input signal conriiections i
required. Finally, Construction Related Work includes time required for performing any tower
modifications and any final testing of the system. Table 6 lists the estimates of the time to complete all
work included in the nde&oryf’struction Related Wor ko

Construction Based on Widelity Case
Station Classifications | Related Work Study #

ARnCompl i cat {32Weeks Case 4
DTV 24 Weeks Case 1
Class A 12 Weeks Case 3

Table 8 Minimum Estimated Time for Construction Related Work

41. The Construction Relatafork column reflects estimates of the minimum amount of
time required for a station to complete the Construction Stage. The other process in the Construction
Stage work is tower work. The time required for tower work is both tower and antenna spabific/ T
lists the different characteristics that determine the amount of time required to perform towét work.

Change from Base Time

Licensed
Base Time _ Trans_mission Auxiliary
. ; Location Type Line Antenna
Tower Height | (in Days)
Side | Other| Panel | Other | Flexible | Rigid | Yes | No
0-499 Feet 10 0 0 5 0 -5 0 4 0
500999 15 0 0 3 0 0 0 5 0
10001999 25 -5 0 0 0 0 0 3 0
2000 or over 40 -5 0 0 0 0 0 3 0
Table 7 Tower Crew Time Estimates
42. If a station did not need to wait for an antenna crew to become available in order to

42 Based on Widelity time estimates for the various work stsethiat fall under Construction Related Wofkee
Widelity Report29 FCC Rcd at 30346.

43 These times were based on feedback from industeg, e.g.T-Mobile Responsive Study at3®. This table
does not reflect the time to install an auxiliary ang Seeinfra para.44 (describing how auxiliary antennas are
handled in the Phase Scheduling Tool).
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complete its tower work, then the amount of time the station would take to complete the Construction

Stage would be the longer of the time estimated for constructidedeieork and the time estimated for

the station to complete work on its tower. However, not every station will be able to have a tower crew as

soon as needed. When modeling to generate estimates for phase completion times, the Phase Scheduling
Tool will place any station that is waiting for a tower crew to become available in a queue until a crew
becomes available, based on the s“Statonsovilbes assi gne:
removed from the queue according to their simulation dfder.

43. We include in the Phase Scheduling Tool specific estimates regarding the number of
available tower crews. The record developed to date reflects different estimates as to the number and
types of tower crews that will be availaBteln light of the variancén these estimates, we will place
tower crews into three buckets: (1) U.S. crews capable of servicing towers that are particularly difficult
to work on due to height or location; (2) U.S. crews that are capable of servicing easier towers; and (3)
Canadia crews. U.S. stations on towers that are above 300 feet in height and thatraoeitded or
located on a candelabra can only draw from the pool of U.S. crews that can handle such difficult sites.
Other U.S. stations can only draw from the other pbtl.8. crews, on the assumption that these difficult
site crews will be fully occupied. Canadian stations can only draw from the pool of Canadian crews. ltis
likely that crews will travel between countries, but separating the crews in this way pravitee
conservative estimate of the number of crews available in each country. We expect that the number of
crews will increase as the transition proce2dBhe specific estimates we will use are set forth below in
Table 8%

Number of Crews
Country Year 1 Year 2 Year 3
USAT Difficult Sites 25 26 27
USA Other Sites 26 28 30
Canada 22 22 22

Table 8:Number of Tower Crews
44, Other assumptions incorporated into the Phase Scheduling Tool are:

(1) The estimated time required to complete work on a tower is reduced or discounted if
more than one station on the tower is transitioning in the same phase. The Phase

44 For example, if five stations are readyctmstruct their facilities in the model at the same time, but there are only
two available tower crews, some of the stations will have to wait for the tower crews to complete work for other
stations before they are able to begin construction on theitiéacilOnce a crew becomes available the station with
the lowest simulation order will begin its tower work.

45 Seeinfra para.43(discussing the three possible queues for tower crews in which stations can be [3aeealso
Table 8 (providing estimates for the size of each of these pools).

46 Widelity Report29 FCC Rcd at 30112 (estimating no more than 14 qualified tower creawsiork on complex

sites and 30 to 40 other crews that can handle simpler jobs. It may be possible to supplement with crews from

Canada and members of international tower crews); DTC Responsive Stue®lagektimating 21 qualified tower

crews for compx sites and four additional regional crews for simpler projects); Letter febtabile USA, Inc.,

Attach.,On Ti me and On Budget: Completing the 600 MHz 1 nce
39-Month Relocation Deadline and the Budget BEshed by Congres87-40 (Feb. 17, 2016) (Mobile Study)

(estimating 41 tower crews and an additional 27 crews that firms expect to hire in the fuldodij& Responsive

Study at 36 (identifying 51 qualified tower crews).

47 See, e.gletter from TMobile USA, Inc., 2 (filed Apr. 12, 2016) (representatives for RIO Steel & Tower and
Grundy Telecom I ntegration have expr ess eWidetithReport pl ans
29 FCC Rcd at 3012 (stating that additional crews cautdecfrom the cellular industry and from other countries).

48Tower crew estimates were based on feedback from industry and from ISED Canada. We assume a conservative
growth rate in U.S. tower crews of 5%, but no growth in Canadian crews (which is veeyveoinvg).
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Scheduling Tool assumes that antenna installations will be performed by a single tower
crewat the same time for all stations located on a given tower that are assigned to the
same phase. Based on comments received and the record developed to date, we are
adjusting the time upwards for the time required to complete the work on towers with
multiple stationg? Construction on the tower will commence when the first station on
that tower is ready to begin its construction work anddted timeto complete all
construction for all stations on that tower is equal to (a) the time required for ghe mo
difficult station (we assign this time to the first station) plus (b) the sum of the time
estimates for all stations other than this first station, multiplied by 50 percent. We
believe that these revised discounts are appropriately conserfative.

(2) ThePhase Scheduling Tool assumes that 75 percent of all stations (including those with a
licensed auxiliary antenna) will need to install an auxiliary antenna. For each station
requiring an auxiliary antenna, the tool adds one additional week of tower arewoti
the tower crew time, which is the maximum time required for an auxiliary in Table 7.

(3) Where the estimated time required to complete an entire transition phase is less than four
weeks because much of the work (other than transmission testing on thearewel) has
already occurred prior to the start date for the testing period of that transition phase, the
testing period window is scaled up to allow four weeks for testing.

E. Sample Output

45, This Section provides sample results of the Phase Schedulingu$img the baseline
Phase Assignment Tool results presentegeiction [11.B.1 above and the constraints and objectives in
Section Ill.A for simulated auction outcomes involving the two 84 MHz clearing scenarios. Although
Tables 9 and 10 below show theeeage number of weeks from the start of the phateefghase
completion date, each phase completion date will be listed as a specific date when the final transition
schedule is releasédl the Closing and Reassignment Public NotiCEhe outputs of eadtiearing
scenario are represented graphically below in Figures 7 and 8, respectively. As both Figures show,
stations within each phase cannot start testing until the prior phase is complete, and all stations within a
phase must cease operating on thegrguction channels by the phase completion date.

46. Figures 7 and 8 below are a graphical representation of the time estimates from the Phase
Scheduling Tool and represent estimates oAlyhough the tool produces reasonable time estimates
based on the dated inputs set forth in this Appendix, it does not account specifically for certain factors
that may warrant deadline adjustments, such as the relative length of the testing periods for each phase or
seasonal consideratian§or example, the phase comjiin date may be moved later if an early phase

49 See Public Noticat para. 39.

50 Staff believes that 50% is a reasonable (and conservative) discount between the previously proposed 95%
discount which was generally supported by American Tower and the 20% or 10% discount that Cordillera, et a
suggests. Any discount smaller than 50% would substantially remove the time savings produced by the same tower
efficiencies which American Tower sugges&eeAmerican Tower Comments at 4 (noting that ensuring that all

stations located on the same transition during the same phase will maximize efficiencies, cost savings and
climber safety by eliminating the need for tower crews to work on the same tower multiple times to separately
transition different stations, and allowing tower owners and gexsdo coordinate process for all stations located

on the same towergBee Cordillera, et al. Comments at 10 (suggesting that timing estimates fosstatittin towers

should be assumed at 100 percent for the first station, 90 percent for the secamdasizi80 percent for any

additional stations).

51 The four week minimum allows additional flexibility for the Commission to adjust deadlines for stations due to
unforeseen circumstances. For example, if many stations in the same phase experieraledsastter, those
stations®é deadline could be extended and the multiple
weeks.
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consisting primarily of stations in northern regions of the United States is projected to end in the middle
of winter.>? Thus, the Bureau may adjust the phase completion dates from the average durations
calcuated by the tool to take such factors into account, consistent with the ovenadirg8 transition
deadline i mposed by the Commissiondbs rul es.

84 MHz Scenario A

Phase Number
1 2 3 4 5 6 7 8 9 10

Average number off
weeks from Phase
Start to Phase
Completion Date

69 76 104 108 | 112 118 125 | 139 | 149 | 153

Table 9:Number of weeks from the start of a phase to the phase completion date

Final Stage Rule is met
FCC sends confidential letters to stations remaining on air B FCC determines Final Channel
FCC releases Auction Closing & Channel Reassignment PN A55|gr.1r?'1ent eSS
~ Transition Plan
EGE l FCC issues Construction Permits
' | Transition Pre-Planning |
Phase 1 — | Construction Permitting |
ase . i M Testing Period i
' | B Phase Completion Date |
Phase 4 - n |
| i i
phases || :
phase 6 10|10 |
i i i
1 I i
Phase 8 . I=m |
phases 1[0 I
I 1 i
ehaze 10 | I
Month 0 Month 12 Month 24 Month 36 Month 39

Figure 7: Phase Timelines at 84 MHz Scenario A

52 See Public Noticat paras. 42 and 43.
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84 MHz Scenario B

Phase Number

1 2 3 4 5 6 7 8 9 10

Average numbeof
weeks from Phase
Start to Phase
Completion Date

69 77 84 104 110 115 132 137 142 147

Table 10:Number of weeks from the start of a phase to the phase completion date

Figure 8: Phase timelines at 84 MHz Scenario B
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